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1.0 INTRODUCTION

Lead and silver mining began in the South Fork Coeur d’Alene River (South Fork) in 1885, when
lead-bearing rock was discovered in the drainage.  In the early mining operation, ore was sorted
from waste rock by hand and shipped out to smelters.  In later years, concentrators were
established within the mining district and tailings were produced.  In most cases, tailings were
disposed directly in the stream channels.  Originally, the zinc in the ore was not commercially
valuable and was discarded with the tailings.  As zinc became commercially marketable, it joined
silver and lead as the primary metals being mined in the valley.  Initially, all mining operations in
the area disposed of tailings by deposition in the streams.  The Mine Owner’s Association, which
had been formed to control the threat of organized labor, constructed plank dams in Osburn and
the Pinehurst Narrows in 1901 and 1902.  These dams were constructed to control the tailings in
the river which were causing flooding and resulting in law suits and damage claims.  

In the 1920's, the first tailings impoundments were constructed.  In the 1950's, mines started to
use tailings to fill open mine areas. By the 1960's, tailings deposition directly into the waterways
had ceased. In the mid-1960's, action was taken to stop mines and mills from discharging into the
river as well as to stop towns from pumping raw sewage into the waterways.  In addition to
concentrators, metals recovery facilities were constructed in the Silver Valley.  These included a
smelter, an electrolytic zinc plant built in 1928, and a phosphoric acid/fertilizer plant in 1960.  All
of these operations had ceased by 1981.  

Beginning in the 1970's, EPA issued wastewater discharge permits to mines and sewage treatment
plants operating along the South Fork.  In 1983, the Bunker Hill Mining and Metallurgical
Complex was placed on the National Priorities List (NPL).   EPA and the State of Idaho continue
to fund and implement clean-up activities in the 21-square mile study area.  In late 1997, EPA
decided to conduct a basin wide Remedial Investigation and Feasibility Study (RI/FS) to identify
other sources of contamination, risks, and clean-up alternatives.

In September 1996, the United States District Court for the Western District of Washington
ordered EPA, in concurrence with the State of Idaho, to develop a schedule for completion of
total maximum daily loads (TMDLs) for all streams identified by the State of Idaho in its 1994
Section 303(d) list.  Table 1-1 presents Coeur d’Alene (CDA) basin waterbodies identified on the
303(d) list for metal parameters.  In response to concerns over delays in submittal of TMDLs for
the CDA basin, and concerns about intergovernmental coordination between the States of Idaho
and Washington and the Coeur d’Alene Tribe, EPA initiated development of a basin-wide TMDL
in 1998.  In a letter dated February 26, 1999, the State of Idaho proposed that EPA and the State
jointly issue a TMDL for the basin.
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Table 1-1.  Coeur d’Alene Basin Waterbodies on the Idaho 303(d) List for Metals

Sub-basin HUC Code 303(d) Waterbodies

South Fork Coeur d’Alene 17010302 South Fork Coeur d’Alene River
Canyon Creek
Ninemile Creek
Moon Creek
Pine Creek
Terror Gulch
Government Gulch

Coeur d’Alene Lake 17010303 Coeur d’Alene River
Coeur d’Alene Lake

Upper Spokane 17010305 Spokane River

This document describes the information assembled and analyzed to develop the TMDL,
including:  applicable water quality standards, available water quality and flow data, calculation
methods, legal and policy considerations, and implementation mechanisms.  The proposed TMDL
establishes loading capacities, wasteload allocations, load allocations, background conditions, and
a margin of safety in accordance with federal regulations (40 CFR 130). 

2.0 LEGAL AUTHORITY

EPA,  in consultation with the Coeur d’Alene Tribe, and the State of Idaho believe that this
proposed TMDL is appropriate to address the water quality issues for the Coeur d’Alene River
system (including the S. Fork CDA basin, mainstem CDA river, CDA Lake, Spokane River) and
are jointly seeking public comment on this proposed TMDL.  EPA has done much of the technical
and data analysis in the TMDL and the State and the Tribe have contributed data, reviewed the
analysis and provided comments.  The State concurs with the TMDL with the understanding that
the public will be invited to comment on certain outstanding issues and concerns of the State and
that this TMDL may be revised as a result of the public comments.  EPA and the State will jointly
respond to public comments.

The intent of EPA and the State of Idaho is that the State of Idaho will issue and submit the final
TMDL to EPA for approval as it pertains to those waters within the jurisdiction of the State of
Idaho.  If the TMDL is consistent with the statute and EPA’s implementing regulations, EPA will
simultaneously approve the TMDL. To the extent the TMDL is applicable to waterbodies within
the Coeur d’Alene Reservation boundaries,  EPA will issue the TMDL.



3

The State of Idaho may decide, based upon a review of public comments, not to issue the final
TMDL for waters within its jurisdiction.  For example, concerns have been raised as to the effect
of Idaho Code § 39-3611 on this TMDL.  Should it be determined that the State of Idaho cannot
issue a final TMDL, then EPA will, in the alternative, issue the TMDL for the entire Coeur
d’Alene River system under its authority in section 303(d) of the Clean Water Act,  without
further notice and comment.  The State and EPA request comments as to the specific issue
regarding the applicability or limitations of 39-3611.

EPA has the authority under section 303(d) of the Clean Water Act to approve the final TMDL if
submitted by the State.  EPA also has the legal authority to develop these TMDLs for the CDA
basin in Idaho if the State is unable or unwilling to submit a TMDL.  When Congress directed
EPA to approve or disapprove State § 303(d) lists and TMDL submissions and to establish its
own lists or TMDLs in the event EPA disapproves the State submission, Congress imposed very
specific duties on EPA under section 303(d).  However, EPA does not believe that its role under
section 303(d) is limited to those narrow, although important, duties.  It would be anomalous and
contrary to Congress’ intent in enacting this section if States could obstruct the implementation of
section 303(d) simply by refusing to submit TMDLs in a timely fashion.  Rather, EPA believes
that the most reasonable interpretation of  section 303(d) vests in EPA more general authority to
ensure timely and meaningful implementation of section 303(d).  This includes the discretionary
authority to develop TMDLs in the absence of a State submission.

This interpretation of section 303(d) is also the basis for EPA’s  issuance of TMDLs for waters
within reservation boundaries for tribes which have not been authorized under section 518(e).
Under the authority of CWA section 518(e), EPA may approve eligible tribes to carry out the
responsibilities of CWA section 303.  While, at this time, the Coeur d’Alene Tribe has not yet
been approved to exercise this authority, the Tribe has submitted its application for EPA approval
of its water quality standards program. .  Therefore, to the extent that  waterbodies lie within
reservation boundaries, it is EPA’s position that it, rather than the State of Idaho, has the
authority to develop TMDLs for those waters.  In developing its basinwide TMDL, EPA has
applied the criteria for metals promulgated by EPA under the National Toxics Rule to those
waters within Indian Country.  This approach ensures consistency within the basin and assures
that the standards of the downstream State waters of Idaho and Washington will be met.

The State of Idaho, through the Department of Health and Welfare, Division of Environmental
Quality (DEQ) is authorized to issue and submit to EPA for approval this TMDL pursuant to
section 303(d) of the Clean Water Act, Idaho Code §§ 39-101 through 39-130 and 39-3601
through 39-3624.  Within the time frames established in the Idaho TMDL Schedule developed as
a result of Idaho Sportsmen’s Coalition v. Browner, W.D. Wash., C93-943-WD, the State
originally developed TMDLs for the Coeur d’Alene River system based upon site-specific criteria. 
Idaho was unable to issue and submit the TMDLs to EPA for approval, however, for a number of
reasons, including the fact that the State could not use site-specific criteria while Idaho was still
subject to the federally promulgated National Toxics Rule.  In October 1998, the State changed
the TMDL Schedule so that it could submit TMDLs after EPA removal of the State from the
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National Toxics Rule.  The Plaintiffs in the Idaho Sportsmen’s Coalition v Browner case raised
concerns about the legality of this delay in TMDL development, while EPA raised concerns about
its appropriateness.

The State has determined to proceed at this time with EPA and to seek public comments with
respect to this TMDL, which is based on water quality standards promulgated under the National
Toxics Rule.  The State continues to be committed to the development of appropriate site-specific
criteria and intends to complete its work with respect to such criteria.  If the site-specific criteria
are approved by EPA, the State intends to modify the TMDL applicable to waters within its
jurisdiction to reflect the site-specific criteria.  In accordance with section 303(d), the modified
TMDL would be submitted to EPA for approval.

3.0 SCOPE OF THE TMDL

3.1 Geographic Scope

The TMDL is established for the entire CDA basin, from the headwaters to the Idaho-Washington
border.  Figure 3-1 presents a map of the drainages in the CDA basin.  These drainages include
the Spokane River, Coeur d’Alene Lake, St. Joe River, main stem Coeur d’Alene River, and the
North and South Forks of the Coeur d’Alene River.  Each of these streams has many named and
unnamed tributaries.

More detailed maps of the drainages and sources in the South Fork are included in Appendix A. 
Because the majority of sources are located in this portion of the basin, the TMDL components
are established at a finer scale in this area.  The locations shown on these figures are from recent
URS Greiner (URSG) studies completed for EPA.  A location key is provided in Appendix B. 

The 1996 Idaho 303(d) list identifies the streams believed to be impaired in the basin, based on
information available to the 303(d) program at the time the list was developed.  This TMDL has
generated considerably more information about metals contamination in this basin.  To ensure a
comprehensive analysis and plan, all waters within the basin are included in the TMDL regardless
whether they appear on the current 303(d) list for Idaho or their priority ranking.

3.2 Pollutant Parameters

The TMDL is established for lead, cadmium, and zinc in the dissolved form in the water column. 
These metals parameters are considered the highest priority for TMDL development, because
large portions of the CDA basin exceed the water quality standards for these metals.  As a result
of these exceedances, these metals are also important parameters in the NPDES permits and
RI/FS analysis in the basin.
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4.0 APPLICABLE WATER QUALITY STANDARDS

4.1 General

Water quality standards are adopted by states and tribes to maintain and restore the nation’s waters
for “beneficial uses” such as drinking, swimming, and fishing.  The standards for a particular
waterbody consist of a set of protected uses (“designated” uses), the water quality criteria
necessary to protect these uses, and an “anti-degradation” requirement (see below).  The water
quality criteria can be expressed as numeric criteria (e.g., contaminant concentrations) or narrative
criteria (e.g., “No toxics in toxic amounts”).  The following discussions describe the water quality
standards applicable to CDA basin waters.    

4.2 Designated Uses

Title 1, Chapter 2 of the State of Idaho Department of Health and Welfare rules presents the
State’s water quality standards.  Section 101 of Chapter 2 presents the Use Designations for
Surface Waters in the Panhandle Basin of Idaho, including the CDA basin (IDAPA 16.01.02.101). 
The Spokane River, Coeur d’Alene Lake, mainstem Coeur d’Alene River, and the North Fork of
the Coeur d’Alene River are protected for the following designated uses.

C Domestic water supply (not applicable to the mainstem from SFork confluence to mouth)
C Agricultural water supply
C Cold water biota
C Salmonid spawning 
C Primary contact recreation
C Secondary contact recreation.

In addition, the main stem of the Coeur d’Alene River, a tributary (Granite Creek), and the North
Fork of the Coeur d’Alene River are designated as Special Resource Waters.  Section 56 (IDAPA
16.01.02.56) describes specific requirements related to Special Resource Waters in Idaho.

The South Fork has been heavily impacted by historic and ongoing mining activities below Daisy
Gulch.  Above Daisy Gulch to the source, the South Fork has the same designated uses as
described above.  Below Daisy Gulch, the South Fork and several tributaries (Canyon Creek, Nine
Mile Creek, Big Creek, Government Gulch, Pine Creek, Lake Creek, and Shields Gulch) are
classified for:

C Agricultural water supply
C Secondary contact recreation
C Cold water biota



7

The cold water biota use designations for the South Fork below Daisy Creek, Canyon Creek, and
Shields Gulch, were promulgated by EPA on July 31, 1997 in accordance with section 303(c) of
the Clean Water Act, 33 U.S.C. Sec. 313(c) (see 62 Fed. Reg. 41162, July 31, 1997).  In addition
to the above use designations, primary contact recreation applies to the South Fork below Daisy
Gulch, as well as the South Fork tributaries identified in the preceding paragraph (except
Government Gulch) above areas affected by mining.  Salmonid spawning applies to South Fork
tributaries, except above mining impacted areas in Shields Gulch and Canyon Creek.

The CDA basin includes hundreds of tributaries not specifically addressed in the Idaho water
quality standards.  The standards include a default provision that designates these unspecified
waters for all beneficial uses, including recreational use in and on the waterbody and protection
and propagation of fish, shell fish, and wildlife (IDAPA 16.01.02.101.01). 

In summary, the cold water biota use, which is the subject of the 303(d) listing and this TMDL,
applies to all streams in the CDA basin.    

4.3 Applicable Water Quality Criteria 

For cadmium, lead, and zinc in the dissolved form in the water column, the water quality criteria
designed to protect aquatic life from chronic exposure effects are the most stringent criteria that
apply to waters in the CDA basin.  The applicable cold water biota criteria in Idaho were
established in EPA’s 1995 National Toxics Rule.  These EPA criteria are also referred to as EPA
“Gold Book” criteria.  The Gold Book criteria represent the water quality goals for the CDA basin
TMDL.  

The chronic criteria for dissolved cadmium, lead, and zinc are hardness-based.  They are derived
using the following equation:

Criteria = 0.986 (exp[a(ln(hardness)) - b])

Table 4-1.  Calculated Hardness-based Criteria

Pollutant a b Criterion
@hardness
of 25 mg/l

Criterion
@hardness
of 20 mg/l

Dissolved Cadmium 0.7852 3.4900 0.38 ug/l 0.32 ug/l

Dissolved Lead 1.2730 4.7050 0.54 ug/l 0.41 ug/l

Dissolved Zinc 0.8473 0.7614 32 ug/l 27 ug/l
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Values for a and b for each metal are shown in Table 4-1, along with the calculated criteria at
hardness levels of 20 mg/l and 25 mg/l.

The 25 mg/l values apply to Idaho waters, because the National Toxics Rule sets a minimum
hardness to be used in calculating the criteria at 25 mg/l.  The 20 mg/l values apply to the Spokane
River at the Idaho/Washington border, because the State of Washington is not covered under the
National Toxics Rule and does not restrict the hardness range in applying the criteria equations. 
The available hardness data at individual sites in the basin are described below. 

4.4 Standards Applicable at the Idaho/Washington Border

The State of Washington’s water quality standards apply to the Spokane River at the
Idaho/Washington border.  The same Gold Book criteria equations that apply to Idaho waters
apply to Washington waters.  However, as described above, Washington is not covered under the
National Toxics Rule, and a more stringent hardness value is identified in Washington’s TMDL
analysis (Washington Department of Ecology, 1997) for the Spokane River.  This lower value (20
mg/l versus 25 mg/l) is used to calculate the water quality goal of this TMDL for the Spokane
River at the state line.    

4.5 Anti-degradation

The Idaho anti-degradation requirements (IDAPA 16.01.02.051) are pertinent to the CDA basin
TMDL.  If a waterbody has better water quality than that necessary to support designated uses, the
anti-degradation requirements dictate that the existing quality shall be maintained and protected,
unless the state finds that a lowering of water quality (i.e., degradation) is necessary to
accommodate important economic or social development.

While large portions of the CDA basin surface water network contain metals concentrations well
above the applicable water quality criteria, a cursory review of the available data indicates that
there are also a number of waters within the CDA basin with metals concentrations well below the
water quality criteria.  Anti-degradation requirements apply to any proposed activities that would
lower water quality in these areas.   

5.0 AVAILABLE DATA

5.1 Data Sources

A significant amount of monitoring information is available for the waterbodies in the CDA basin. 
The data can be classified as one-time studies and longer term, programmatic monitoring.  For
development of this TMDL, EPA generally confined its data analysis to the most recent 10 year
period (1988-1998), with the exception of river flow information.  Table 5-1 lists data sources and
features of each data set that are pertinent to this TMDL.  EPA evaluated these data as part of the
development of the TMDL elements described in Chapter 6.
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Table 5-1.  Analytical Water Quality Data Available for CDA basin

Data set Period of
Record

Geographic
Scope

Measured
Features

Measured
Parameters

Number of
Samples

EPA 9/22/87-
5/19/88

S. Fork (& major
Tributaries)

Surface Water Hardness
Cadmium (dis)
Lead (dis)
Zinc (dis)

29 sites
101 samples

USGS Nov. 20,
1989- Nov.
14, 1990

S. Fork Surface Water Cadmium (dis)
Lead (dis)
Zinc (dis)

1 site
5 samples

USGS 1991-1992 Coeur d’Alene
Lake

Surface Water Cadmium (tot rec)
Lead (tot rec.)
Zinc (tot rec.)

6 sites
146 samples

Idaho Dept.
Env. Quality

Dec. 4, 1989-
Jan. 23, 1990

S. Fork Surface Water
Effluent

Hardness 
Cadmium (dis)
Lead (dis)
Zinc (dis)

7 sites
36 samples

Idaho Dept.
Env. Quality

Jan.-Aug
1993

Pine Creek Surface Water Hardness
Cadmium (tot)
Lead (tot)
Zinc (tot)

18 sites
90 samples

Idaho Dept.
Env. Quality

Apr. 23-
Sept. 28,
1993

Canyon Creek
Ninemile Creek

Surface Water Hardness
Cadmium (dis)
Lead (dis)
Zinc (dis)

10 sites
36 samples

Idaho Dept.
Env. Quality

Oct 26, 1993
- Sept. 14,
1995

S. Fork and
tributaries

Surface Water Hardness
Cadmium (dis+tot)
Lead (dis+tot)
Zinc (dis+tot) 

14 sites
451 samples

CH2MHill
(for EPA)

Oct. 16-28,
1996 (once
each site)

Bunker Hill site Ground Water Cadmium (dis)
Lead (dis)
Zinc (dis)

72 sites
72 samples

CH2MHill
(for EPA)

Feb. 6-12,
1997 (once
each site)

Bunker Hill site Ground Water
Surface Water

Cadmium (dis)
Lead (dis)
Zinc (dis)
Flow (7 sites)

89 sites
89 samples

CH2MHill
(for EPA)

Apr. 21-29,
1997 (once
each site

Bunker Hill site Ground Water
Surface Water

Cadmium (dis)
Lead (dis)
Zinc (dis)
Flow (12 sites)

92 sites
92 samples



Table 5-1.  Analytical Water Quality Data Available for CDA basin
(Continued)

Data set Period of
Record

Geographic
Scope

Measured
Features

Measured
Parameters

Number of
Samples

10

CH2MHill
(for EPA)

Sept.1997-
Jan. 1998

Bunker Hill site Ground Water Cadmium (dis)
Lead (dis)
Zinc (dis)

11 sites
41 samples

CH2MHill
(for EPA)

Oct. 1997
Feb. 1998

Bunker Hill site Ground Water Cadmium (dis)
Lead (dis)
Zinc (dis)

68 sites
136 samples

CH2MHill
(for EPA)

Oct. 9, 1997
Feb. 9, 1998

Bunker Hill site
S. Fork (few)

Surface Water Cadmium (dis+tot)
Lead (dis+tot)
Zinc (dis+tot)
Flow (4 sites)

17 sites
34 samples

McCulley,
Frick, and
Gilman
(MFG)

May 14-18,
1991

S. Fork (& major
Tributaries)

Surface Water Cadmium (dis+tot)
Lead (dis+tot)
Zinc (dis+tot)
Flow

57 sites
57 samples

MFG Oct. 1-5,
1991

S. Fork (& major
Tributaries)

Surface Water Cadmium (dis+tot)
Lead (dis+tot)
Zinc (dis+tot)
Flow

70 sites
70 samples

EPA PCS and
Facility/
Discharge
Monitoring
Reports 

1996-1998 Discharges in the
S. Fork (& major
Tributaries) and
Spokane River

Effluent Cadmium (tot+tot rec)
Lead (tot+tot rec)
Zinc (tot+tot rec)
(Also dissolved metals
for Lucky Friday
Mine)
Flow

15 sites
(monthly
summaries) on
South Fork, 3
sites on
Spokane River

EPA
Inspection
Reports

Apr. 96 and
Mar. 98

S. Fork (& major
Tributaries)

Surface Water
Effluent

Cadmium (tot)
Lead (tot)
Zinc (tot)
(Also dissolved metals
for Lucky Friday
Mine)
Hardness
Flow

24 sites
42 samples

URS Greiner
(for EPA)

Nov. 1997
and May
1998

S. Fork (& all
Tributaries)
N. Fork
Mainstem
St. Joe River
Spokane River

Surface Water
Effluent

Cadmium (dis+tot)
Lead (dis+tot)
Zinc (dis+tot)
Hardness
Flow

184 sites
380 samples 

 
Note:   (dis) = dissolved

(tot) =  total
(tot rec) = total recoverable
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The State of Idaho sampling has produced the largest data sets over time at several key locations
in the Coeur d’Alene river network.  The November 1997 and May 1998 URSG sampling, which
was performed under EPA’s Superfund program, was conducted at the finest geographic scale of
all the sampling to date, with stations established at all tributary mouths to the South Fork outside
of the Bunker Hill Superfund site.  Also, the URSG efforts are the only synoptic field studies (i.e.,
studies that present data over a large area in a single period of time) that include parallel sampling
of abandoned adit discharges.  Appendix C provides a more detailed description of the studies
completed by URSG in 1997 and 1998, MFG in 1991, IDEQ in 1993-1995, and CH2MHill in
1996-1998.  The URSG sampling locations are described in Appendix B.

5.2 Data Limitations

While a significant amount of data is available for the TMDL analysis, a number of inconsistencies
in the data require EPA to make interpretative judgments and assumptions.  The limitations or
inconsistencies in the data include:

- Lack of data for certain sources that presented access difficulties (e.g., snowpack) for field
crews during a given sampling episode

- General lack of historic river and effluent hardness data
- Limited historical flow data
- Non-uniform sampling locations from one sampling period to the next
- Some data sets are summary information only (e.g., monthly averages, maxima)
- Varied NPDES permit monitoring requirements
- NPDES discharges are much better characterized than unpermitted discharges  
- Metals analyses vary between dissolved, total recoverable, and total form   

These issues are not unusual in water quality analysis and regulation because water quality and
flow data are often collected using a variety of methods and for different purposes.  Collectively,
the above sources provide for the development of a sound and reasonable TMDL.  In the
descriptions below of the methods used to develop the TMDL, EPA explains its approach
integrating and interpreting the varied data sources, including simplifying assumptions.  

5.3 Current Metals Concentrations in the Basin

Table 5-2 summarizes current water quality in the basin based on available information.
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Table 5-2.  Current Conditions at TMDL Target Sites (in ug/l) 

Dissolved Cadmium
 (water quality criterion = 0.38 ug/l)

Target Site (URSG Station ID) n Min Max Avg Std Dev

SF abv Wallace (SF228) 47 0.3 1.7 1.0 0.3

Canyon Creek (CC287) 49 5.2 200 22 27

Ninemile Creek (NM305) 51 7.4 48 23 7.5

Pine Creek (PC305) 49 0.2 5.0 0.8 1.1

SF at Pinehurst (S271) 46 1.6 18 7.8 3.7

NF at Enaville (NF400) 9 < 1.0 < 1.0 < 1.0 NA

CDA River @ Cataldo (USGS) 12 0.9 3.0 1.9 0.6

St. Joe R (SJ004)1 2 <0.04 <0.10 NA NA

Coeur d’Alene Lake2 146 <1.0 2 <1.03 NA

Spokane R (state line) 15 0.04 0.41 0.25 0.11

Dissolved Lead 
 (water quality criterion = 0.54 ug/l)

Target Site (URSG Station ID) n Min Max Avg Std Dev

SF abv Wallace (SF228) 47 1.0 7.3 2.7 1.5

Canyon Creek (CC287) 49 20 223 43 31

Ninemile Creek (NM305) 51 4.0 91 48 19

Pine Creek (PC305) 49 1.0 11 2.4 1.8

SF at Pinehurst (S271) 46 0.8 12 4.7 3.4

NF at Enaville (NF400) 9 < 1.0 < 1.0 < 1.0 NA

CDA River @ Cataldo (USGS) 12 1.5 8.0 4.0 2.0

St. Joe R (SJ004)1 2 <0.5 1.0 NA NA

Coeur d’Alene Lake2 146 <1.0 41 3.33 NA

Spokane R (state line) 15 0.06 3.9 0.7 1.0
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Dissolved Zinc
 (water quality criterion = 32 ug/l)

Target Site (URSG Station ID) n Min Max Avg Std Dev

SF abv Wallace (SF228) 47 1.5 339 167 70

Canyon Creek (CC287) 49 688 6730 2770 1510

Ninemile Creek (NM305) 52 1787 9710 3730 1500

Pine Creek (PC305) 49 20 402 122 63

SF at Pinehurst (S271) 46 345 2920 1420 767

NF at Enaville (NF400) 9 3.0 20 7.4 5.7

CDA River @ Cataldo (USGS) 12 169 797 403 206

St. Joe R (SJ004)1 2 4.2 <5.0 NA NA

Coeur d’Alene Lake2 146 <10 390 993 NA

Spokane R (state line) 15 22 105 73 25

1Only 2 sample results available for St. Joe River (URSG 1997-98), no averages or standard deviations calculated.
2Data are total recoverable concentrations from lake-wide samples obtained from the euphotic and lower

hypolimnion zones.  No dissolved data available for lake.
3Median concentration.

Note: All values in ug/l

Data Sources: South Fork (and tributaries) data collected by IDEQ, stored in URS Greiner RI/FS database (Dec.
1998)

North Fork data collected by USGS, stored in URS Greiner RI/FS database (Dec. 1998)

Cataldo data collected by IDEQ WY1996 monitoring in “Coeur d’Alene River Water Quality
Assessment and Total Maximum Daily Load to Address Trace (Heavy) Metals Criteria
Exceedences” (January 1998)

St. Joe River data collected by URS Greiner, stored in RI/FS database (Dec. 1998)

Coeur d’Alene Lake data collected by USGS, reported in “Nutrient and Trace-element Enrichment
of Coeur d’Alene Lake, Idaho” (U.S. Geological Water-Supply Paper 2485. 1997)

 
Spokane R. data collected by Washington Department of Ecology in “Cadmium, Lead, and Zinc in
the Spokane River” (Pub. 98-329, September 1998)
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6.0 DERIVATION OF TMDL ELEMENTS

This chapter describes the derivation of the required “TMDL Elements”, which include the water
quality standards, loading capacity, natural background loads, gross allocations, wasteload
allocations, load allocations, and margin of safety.  Definitions of these terms are provided in
Chapter 9.  These elements are consistent with the requirements of the current TMDL regulations
(40 CFR 130). 

6.1 Identification of Target sites

Nine target sites or locations were chosen in the CDA basin to establish loading capacities for the
rivers and to provide the basis for allocations to individual sources.  These target sites are located
at the mouth of major tributaries or on mainstem junctions.  The location and number of
contributing point and nonpoint sources were also considered.  The target sites are at sampling
stations that have been used for synoptic sampling for water quality and discharge in the South
Fork or have been historically monitored for discharge by the United States Geological Survey
(USGS).  Of the nine target sights, five sites are located in the South Fork, because of the large
number of point source and nonpoint source discharges in this drainage.  A list of the target sites is
provided in Table 6-1 and locations are depicted in Figure 3-1.

EPA notes that while target sites on the North Fork of the Coeur d’Alene River and St. Joe Rivers
are established for tracking purposes and allocation of loading capacity through the river network,
these two rivers currently meet water quality standards based on available information.

6.2 Approach to Calculating Loading Capacities at Target Sites

Loading capacities at target sites are calculated based on several factors, including:  (1) hardness
and applicable water-quality criteria, (2) flow rate, and (3) natural background conditions.  Each of
these factors is discussed below.

6.2.a. Hardness and Water Quality Criteria 

As discussed in Chapter 4, the chronic cold water biota criteria for dissolved cadmium, lead, and
zinc are hardness-dependent.  In determining the appropriate hardness levels to use in the TMDL,
EPA evaluated hardness results from the 1997-1998 URSG monitoring program, 1994-1995
IDEQ monitoring program, 1991 MFG monitoring program, and the State of Washington’s 1998
draft TMDL for the Spokane River.  EPA also searched the STORET database to find additional
hardness data from each of the target sites.  The URSG station designations are not present in
STORET, so it was necessary to identify corresponding stations for which other agencies collected
data.  

Table 6-1.  Target Sites for Allocation of Loading Capacity
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Target Site Name Description

Spokane River @ State Line Idaho-Washington Border

St. Joe River @ Calder USGS Station No. 12414500

Coeur d'Alene River @ Harrison Near Mouth of Coeur d’Alene River

North Fork Coeur d'Alene River @ Enaville USGS Station No. 12413000

South Fork Coeur d'Alene River @ Pinehurst USGS Station No. 12413470; URS Greiner Station No. 271

South Fork Coeur d'Alene River above Wallace South Fork above Canyon Creek confluence (railroad
bridge); URS Greiner Station No. 228

Canyon Creek Mouth of Canyon Creek at Frontage Road Bridge north of I-
90; URS Greiner Station No. 288

Ninemile Creek Mouth of Ninemile Creek south of Depot RV park; URS
Greiner Station No. 305

Pine Creek Mouth of Pine Creek; URS Greiner Station No. 315

In some cases, more than one station appeared to fit the description of the URSG station.  In these
cases, data from all the stations was used in the analysis for the particular location.  The hardness
data from all sources for the South Fork target sites are summarized in Table 6-2.

Table 6-2.  Hardness Values (1987-1998) at South Fork Target Sites
(mg/l as CaCO3) 

Target Site Station Mean Min. Max.
5th

Percent
Std.
Dev.

South Fork above Wallace 228 43 27 59 28 22

Ninemile Creek 305 49 25 73 27 34

Canyon Creek 288 24 13 35 14 16

Pine Creek 315 8 3 17 3 6

South Fork at Pinehurst 271 55 9 137 10 44

Toxicity increases as hardness decreases.  For this reason, hardness-based water quality criteria are
most stringent at low hardness levels.  The National Toxics Rule minimum hardness value for
calculating water quality criteria is 25 mg/l.  The 5th percentile hardness levels are lower than 25
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mg/l at target sites 228, 271, 288, and 315 and only slightly above 25 mg/l at target site 305. 
Therefore, EPA has used 25 mg/l to calculate the criteria at these target sites.

6.2.b. Flow Estimation

Although numerous studies have been conducted in the CDA basin, it is difficult to collectively
summarize data for river flow.  This is because standardized sampling locations were not always
incorporated, different sampling and analytical methods were used, and data obtained from
different studies were not temporally related.  The South Fork, however, has benefitted from
several recent synoptic sampling studies where all the larger tributaries and numerous main stem
sites were sampled for river flow within the same time frame.  These studies have been conducted
by MFG (1991), MFG (1992), IDEQ (1994), and URSG (1998).   They also generally benefit from
parallel sampling that was conducted at long-term USGS gaged stations.

Based on river flow data collected during high flow conditions in the spring of 1991 and during
low flow conditions in the fall of 1991, MFG (1991) and MFG (1992) summarized general river
flow relationships in the South Fork.  This summary indicated increased flow as one moves
downstream in the South Fork from near the headwaters to below the town of Wallace.  Below
Wallace, flow in the South Fork decreases.  Decreasing flow as one moves downstream continues
in the river until below the town of Osburn.  Below Osburn, flow again begins to increase.  These
conditions were attributed to relatively higher channel gradients above Wallace, and lower
gradients below Wallace.  The lower gradients cause increased aggradation and infiltration into
mixed alluvium and historically deposited tailings.  Below Osburn, the valley constricts causing an
increased flow of groundwater to the river within this reach.  In addition to the above general
characterization, the summary notes a number of smaller scale and seasonal features of the flow
regime in specific reaches below Wallace.

Low Flow Analysis

In order to determine allocations for point and nonpoint sources, characteristic flows (particularly
critical low flows) for each target site were first defined.  The characteristic flow used for water
quality compliance programs in concert with chronic aquatic life criteria is the lowest 7-day
average daily river flow that occurs with a 10-year return period (7Q10) (i.e., there is a 10 percent
chance that this 7-day average river flow could occur in any given year).  The 7Q10 was used in
development of this TMDL because it is the threshold defined for use by the National Toxics Rule.

For target sites with statistically sufficient long-term gaging of average daily river flow, the 7Q10
was calculated directly from the flow record.  Five of the USGS gaging stations defined in Table 6-
1 had sufficient long-term records to calculate a 7Q10.  Table 6-3 shows 7Q10 river flows that
were calculated for these stations using the Log Pearson Type III distribution.

Table 6-3.  Calculated 7Q10 for USGS Stations in the CDA basin
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Station Name USGS Station
Number

Available Period of
Record1

7Q10
(cfs)

Spokane River @ Post Falls 12419000 1913-1997 211

St. Joe River @ Calder 12414500 1912-1997 241

Coeur d'Alene River @ Cataldo 12413500 1912-1997 239

North Fork Coeur d'Alene River @ Enaville 12413000 1911-1997 165

South Fork Coeur d'Alene River @ Pinehurst 12413470 1988-1997 68
1Source: USGS WATSTORE database

Two methods were considered to estimate 7Q10 river flows at target sites listed in Table 6-1 that
are ungaged tributaries or stations with insufficient periods of record.  The first method considered
would be to determine runoff coefficients.  Runoff coefficients are the unit runoff per unit drainage
area for the watershed of interest.  Runoff coefficients can be developed and applied to ungaged
target sites using downstream gaged data.  River flow and 7Q10 characteristic flows from the
ungaged tributaries can be estimated by multiplying the calculated runoff coefficient by the
drainage area associated with the ungaged target site.

The other method considered was to utilize measured river flow data from synoptic sampling
studies.  Since several of the long-term gaged stations were also sampled during these studies, or
automatically recorded, a ratio of river flow measured at a gaged station to river flow measured at
an ungaged station can be calculated for that sampling event.  The calculated ratio was then used
to estimate 7Q10 river flows at ungaged locations using the 7Q10 river flow calculated for gaged
stations.  The assumption used in this method is that the ratio calculated between one-time
measured river flows and the ratio between the 7Q10 river flows are similar.  EPA chose this
method for the TMDL calculations, because it provides estimates using actual measured tributary
flows rather than watershed area ratios.

Measured river flows reported by MFG (1992) for the fall 1991 and URSG (1998) for the fall
1997 on the ungaged tributaries were used to calculate river flow ratios at ungaged tributaries. 
Three USGS gages within the CDA basin with sufficient long term records to determine the 7Q10
were first compared to use with the synoptic data. The stations compared were the Coeur d’Alene
River@Cataldo, the South Fork@Silverton (USGS No. 12413140), and Placer Creek (USGS No.
12413140). 

EPA’s examination of the available flow information led to the following findings in its flow
estimation comparisons, and to the selection of the MFG fall 1991 data and the South
Fork@Silverton gage:
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Evaluation of data for Placer Creek in relation to data for the Silverton station indicate that
water diversions for the town of Wallace could effect low flows and, therefore, the
calculated 7Q10 for that gage station.  

The Cataldo station data indicated the likely occurrence of precipitation events within the
basin at the time of the sampling in 1997.  

In general, the ratios calculated using the gaged station at Cataldo were deemed
inappropriate, because the scale of the watershed above this gage is much larger in
comparison to the ungaged watersheds under analysis.  

The gaged flows recorded at Silverton showed low variability during the period of the
MFG synoptic sampling in 1991.  Also, the sum of flows measured by MFG in 1991 at the
ungaged tributaries is in greater agreement with the recorded river flow at Silverton than
the sum of similar flows in the URSG 1997 river flow data. 

Based on calculations of river flow ratios and qualitative evaluation of these data, EPA selected
ratios derived from the MFG fall 1991 data and the South Fork @ Silverton gage, with the
exception of Pine Creek.  Pine Creek was not sampled in the MFG study.  For this target site, EPA
used the ratio between Pine Creek and Silverton flows observed during the 1997 URSG study. 
Calculated flow ratios and estimated 7Q10 flows for the four ungaged target sites in the South
Fork basin are shown in Table 6-4.  

Seasonal Variation

Two approaches were considered to account for variability in river flows, which directly affects the
loading capacity of CDA waters for dissolved metals.  The first approach is to develop seasonal
loading capacities.  Critical flows over each particular season are derived, and one loading capacity
and set of allocations for each metal would apply during that season.

The second approach, and the approach chosen for development of this TMDL, is to develop
flow-based loading capacities.  In this approach, the continuous range of river flow that occurs at
each target site is broken down into ranges or tiers.  The loading capacity for each breakpoint in
the flow tiers is established.  The applicable allocation for a given source does not depend on the
time of year, but rather on the actual river flow (and resulting loading capacity) at the time of
discharge.  Unlike the first approach, this flow-based approach allows for allocations based on
actual river discharge conditions and provides more flexibility in establishing and implementing
allocations. 
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Table 6-4.  Calculated 7-day, 10-year low flows (7Q10) for ungaged tributaries

Tributary
URS Greiner

Station MFG Station Measurement
Stream

Discharge

Discharge South
Fork

Coeur d'Alene
River @ Silverton3 Discharge

Silverton
7Q105

Station
7Q106

Name ID No. ID No. Date (cfs) (cfs) Ratio4 (cfs) (cfs)
South Fork Coeur d'Alene
River above Wallace 1 228 SF-128 3-Oct-91 24.1 56.1 0.43 31 13.3  

Canyon Creek 1 288 CC-10 4-Oct-91 16.3 56.1 0.29 31 8.9  

Ninemile Creek 1 305 NM-10 3-Oct-91 3.7 56.1 0.07 31 2.2  

Pine Creek 2 315 11-Nov-97 60 118 0.51 31 15.8  

1 Stream discharge data from MFG database October 3, 1991 (MFG, 1992)
2 Stream discharge data from URS Greiner database November 7, 1997 (URS Greiner, 1998)
3 Stream discharge at Silverton Station South Fork (URS Greiner Station #239) on 10/3/91 for all tributaries except Pine Creek (11/7/97)
4 Ratio of discharge at tributary to the corresponding discharge for that date at Silverton, South Fork
5 Lowest 7-day average daily discharge with a 10-year return period (7Q10), South Fork at Silverton, gaged between 1968 and 1988 (USGS Station No.
12413150) (WATSTORE)
6 Discharge Ratio multiplied by the 7Q10 calculated for the South Fork Silverton Station
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Flow-based allocations can be incorporated into daily maximum and monthly average effluent
limitations.  Rather than a single limit, a set of limits with associated river discharge rates is
included in the permit. The applicable permit limit is dependent on the discharge measured at the
gaging station on the day (or over the month) of sampling.  Using this approach, however, the
Permittee will be required to report the corresponding river flow at the target site along with data
from effluent monitoring.  The NPDES permit will set forth the specific reporting requirements
necessary to insure compliance with the flow-based allocations. 

The 10th, 50th, and 90th percentiles for average daily flow are calculated and used as breakpoints for
four flow tiers: Zero to 10th percentile, 10th percentile to 50th percentile, 50th percentile to 90th

percentile, and greater than 90th percentile.  The loading capacity for each flow tier is established at
the lower flow value for the tier.  The loading capacity for the zero to 10th percentile tier, however,
is calculated using the 7Q10 flow value instead of zero.  This is a recognition that the threshold for
water quality regulation related to aquatic life protection in Idaho is the 7Q10 flow.

The calculated flow ratios (Table 6-4), the 7Q10, and the 10th, 50th, and 90th percentiles for average
daily flows at the Silverton gage were used to determine flow tiers for the ungaged target sites. 
Table 6-5 shows the calculated 7Q10 and 10th, 50th, and 90th percentile flow at each target site
location in the CDA basin.

River flow in the mainstem of the Coeur d’Alene River below Cataldo and above Harrison is
characterized by unsteady flows for the majority of the year.  Flow through this reach is highly
affected by backwater conditions caused by the stage (height) of Coeur d’Alene Lake.  Because of
backwater effects, modeling was conducted by the United States Geological Survey (USGS) to
predict flow from the Coeur d’Alene River to Coeur d’Alene Lake at Harrison, Idaho.  Results
from modeling for the past nine years have indicated that the river flow at Harrison is comparable
to flow measured at the Cataldo gage (Barenbrock, 1998).  Based on these data, the 7Q10 and the
10th, 50th, and 90th percentile flows calculated at the Cataldo gage are applied at the Harrison target
site for allocation of loading capacity.

6.3 Total Loading Capacity

The total loading capacity is calculated by multiplying the river flow rate by the water quality
criterion concentration and a conversion factor (for “pounds per day” units).  The values calculated
for Coeur d’Alene River target sites are shown in Tables 6-6 through 6-8.  The total loading
capacity is not needed for allocation of pollutant loads in Coeur d’Alene Lake and Spokane River
(see discussion in Section 6.6). 

6.4 Loading Available for Allocation

The portion of the loading capacity in the Coeur d’Alene River and tributaries that is available for
allocation is equal to the total loading capacity minus the natural background load, upstream
allocated load, and margin of safety. 
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Table 6-5.  Calculated 10th, 50th, and 90th Percentiles of Average Daily Discharge 

Discharge Percentiles

Tributary
URS Greiner

Station
MFG

Station Flow 7Q10 10% 50% 90%
Name ID No. ID No. Ratio4 (cfs) (cfs) (cfs) (cfs)

Spokane River @ state line1 NA NA --- 211 906 2,980 17,400 

St. Joe River @ Calder 1 NA NA --- 241 374 1,000 6,470 

Coeur d'Alene River @ Harrison 1 NA NA --- 239 348 1,100 6,870 

North Fork Coeur d'Alene River @
Enaville 1 NA NA --- 165 253 845 5,090 

South Fork Coeur d'Alene River @
Pinehurst 1 NA NA --- 68 97 268 1290 

South Fork Coeur d’Alene River above
Wallace 2,5 231 SF-128 0.43 13 21 47 279 

Canyon Creek 2,5 288 CC-10 0.29 8.9 14 32 188 

Ninemile Creek 2,5 305 NM-10 0.07 2.2 3.4 7.6 45 

Pine Creek 3,5 315 NA 0.51 16 25 56 331 

1 Average daily discharge data for nearest USGS gage (WATSTORE)

2 Stream discharge data from MFG database October 3, 1991 (MFG, 1992)

3 Stream discharge data from URS Greiner database November 7, 1997 (URS Greiner, 1998)

4 Ratio of discharge at tributary to the corresponding discharge for that date at Silverton 
  South Fork (See Table 6-4). 

5 Discharge Ratio multiplied by the following design flows for mean daily discharge at Silverton, South Fork.

Station Name URS station MFG station 7Q10 10 % 50% 90 %

South Fork Coeur d'Alene River @
Silverton 1 239 SF-150 31 48 109 649 
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Table 6-6.  Available Loading Capacity for Dissolved Cadmium

Target Site
Flow Tier1

Total Loading
Capacity Background

Capacity Used
Upstream 

Loading Available
for Allocation

Margin of Safety
10 %

Gross Allocation for Waste
Piles and Nonpoint Sources

Wasteload Allocation
for Discrete Sources

(cfs) (lbs/day) (lbs/day) (lbs/day) (lbs/day) (lbs/day ) (lbs/day) (lbs/day)

228
South Fork

Above
Wallace

14 2.77E-02 1.50E-03 0 2.62E-02 2.62E-03 1.83E-02 5.29E-03

22 4.38E-02 2.38E-03 0 4.15E-02 4.15E-03 2.89E-02 8.37E-03

49 9.76E-02 5.29E-03 0 9.23E-02 9.23E-03 6.45E-02 1.86E-02

292 5.82E-01 3.15E-02 0 5.50E-01 5.50E-02 3.84E-01 1.11E-01

288
Canyon

9 1.77E-02 9.61E-04 0 1.68E-02 1.68E-03 1.09E-02 4.19E-03

14 2.79E-02 1.51E-03 0 2.64E-02 2.64E-03 1.72E-02 6.59E-03

32 6.38E-02 3.46E-03 0 6.03E-02 6.03E-03 3.92E-02 1.51E-02

188 3.75E-01 2.03E-02 0 3.54E-01 3.54E-02 2.30E-01 8.85E-02

305
Nine Mile

2.2 4.38E-03 2.38E-04 0 4.15E-03 4.15E-04 2.73E-03 1.01E-03

3.4 6.77E-03 3.67E-04 0 6.41E-03 6.41E-04 4.21E-03 1.56E-03

7.6 1.51E-02 8.21E-04 0 1.43E-02 1.43E-03 9.41E-03 3.48E-03

45 9.05E-02 4.90E-03 0 8.56E-02 8.56E-03 5.62E-02 2.08E-02

315
Pine

16 3.15E-02 1.71E-03 0 2.98E-02 2.98E-03 2.42E-02 2.58E-03

25 4.98E-02 2.70E-03 0 4.71E-02 4.71E-03 3.83E-02 4.08E-03

56 1.12E-01 6.05E-03 0 1.06E-01 1.06E-02 8.58E-02 9.14E-03

331 6.60E-01 3.58E-02 0 6.24E-01 6.24E-02 5.07E-01 5.40E-02

271
Pinehurst

68 1.35E-01 7.35E-03 7.69E-02 5.13E-02 5.13E-03 3.33E-02 1.28E-02

97 1.93E-01 1.05E-02 1.21E-01 6.14E-02 6.14E-03 4.00E-02 1.53E-02

268 5.34E-01 2.89E-02 2.73E-01 2.33E-01 2.33E-02 1.51E-01 5.81E-02

1,290 2.57E+00 1.39E-01 1.61E+00 8.17E-01 8.17E-02 5.31E-01 2.04E-01

400
Enaville

165 3.29E-01 1.78E-02 0 0 0 0 0

253 5.04E-01 2.73E-02 0 0 0 0 0

845 1.68E+00 9.13E-02 0 0 0 0 0

1,100 2.19E+00 1.19E-01 0 0 0 0 0

Harrison
239 4.76E-01 2.58E-02 6.91E-02 3.81E-01 3.81E-02 3.43E-01 0

348 6.93E-01 3.76E-02 8.88E-02 5.67E-01 5.67E-02 5.10E-01 0

1,100 2.19E+00 1.19E-01 3.24E-01 1.75E+00 1.75E-01 1.57E+00 0

6,870 1.37E+01 7.42E-01 9.36E-01 1.20E+01 1.20E+00 1.08E+01 0
1These flows represent the 7Q10, 10th, 50th, and 90th percentiles for each target site.
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Table 6-7.  Available Loading Capacity for Dissolved Lead

Target Site Flow Tier1

Total
Loading
Capacity Background

Capacity Used
Upstream 

Loading
available for

Allocation
Margin of Safety

10 %

Gross Allocation for
Waste Piles and

Nonpoint Sources

Wasteload
Allocation for

Discrete Sources
(lbs/day) (lbs/day) (lbs/day) (lbs/day) (lbs/day) (lbs/day) (lbs/day)

228
South Fork

Above
Wallace

14 4.03E-02 3.75E-03 0 3.66E-02 3.66E-03 2.22E-02 1.07E-02

22 6.38E-02 5.94E-03 0 5.79E-02 5.79E-03 3.51E-02 1.70E-02

49 1.42E-01 1.32E-02 0 1.29E-01 1.29E-02 7.82E02 3.78E-02

292 8.47E-01 7.89E-02 0 7.68E-01 7.68E-02 4.66E-01 2.26E-01

288
Canyon

9 2.58E-02 2.40E-03 0 2.34E-02 2.34E-03 1.55E-02 5.53E-03

14 4.06E-02 3.78E-03 0 3.68E-02 3.68E-03 2.44E-02 8.71E-03

32 9.28E-02 8.64E-03 0 8.42E-02 8.42E-03 5.59E-02 1.99E-02

188 5.45E-01 5.08E-02 0 4.95E-01 4.95E-01 3.28E-01 1.17E-01

305
Nine Mile

2.2 6.38E-03 5.94E-04 0 5.79E-03 5.79E-04 3.80E-03 1.41E-03

3.4 9.86E-03 9.18E-04 0 8.95E-03 8.95E-04 5.87E-03 2.18E-03

7.6 2.20E-02 2.05E-03 0 2.00E-02 2.00E-03 1.31E-02 4.88E-03

45 1.32E-01 1.23E-02 0 1.19E-01 1.19E-02 7.83E-02 2.92E-02

315
Pine

16 4.58E-02 4.27E-03 0 4.16E-02 4.16E-03 3.15E-02 5.88E-03

25 7.25E-02 6.75E-03 0 6.58E-02 6.58E-03 4.99E-02 9.30E-03

56 1.62E-01 1.51E-02 0 1.47E-01 1.47E-02 1.12E-01 2.08E-02

331 9.60E-01 8.94E-02 0 8.71E-01 8.71E-02 6.61E-01 1.23E-01

271
Pinehurst

68 1.97E-01 1.84E-02 1.07E-01 7.16E-02 7.16E-03 4.65E-02 1.79E-02

97 2.81E-01 2.62E-02 1.69E-01 8.58E-02 8.58 E-03 5.58E-02 2.14E-02

268 7.78E-01 7.24E-02 3.80E-01 3.25E-01 3.25E-02 2.11E-01 8.11E-02

1,290 3.74E+00 3.48E-01 2.25E+00 1.14E+00 1.14E-01 7.42E-01 2.85E-01

400
Enaville

165 4.78E-01 4.45E-02 0 0 0 0 0

253 7.34E-01 6.83E-02 0 0 0 0 0

845 2.54E+00 2.28E-01 0 0 0 0 0

1,100 3.19E+00 2.97E-01 0 0 0 0 0

Harrison
239 6.93E-01 6.45E-02 1.16E-01 5.12E-01 5.12E-02 4.61E-01 0

348 1.01E+00 9.40E-02 1.54E-01 7.62E-01 7.62E-02 6.85E-01 0

1,100 3.19E+00 2.97E-01 5,.53E-01 2.34E+00 2.34E-01 2.11E+00 0

6,870 1.99E+01 1.86E+00 1.44E+00 1.66E+01 1.66E+00 1.50E+01 0
1These flows represent the 7Q10, 10th, 50th, and 90th percentiles for each target site.
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Table 6-8.  Available Loading Capacity for Dissolved Zinc

Target Site Flow Tier1

Total
Loading
Capacity Background

Capacity
Used

Upstream 

Loading
available for

Allocation
Margin of Safety

10 %

Gross Allocation for
Waste Piles and

Nonpoint Sources

Wasteload Allocation
for Discrete Sources

(lbs/day) (lbs/day) (lbs/day) (lbs/day) (lbs/day) (lbs/day) (lbs/day)

228
South Fork

Above
Wallace

14 2.42E+00 5.09E-01 0 1.91E+00 1.91E-01 1.33E+00 3.93E-01

22 3.84E+00 8.06E-01 0 3.03E+00 3.03E-01 2.11E+00 6.22E-01

49 8.54E+00 1.79E+00 0 6.75E+00 6.75E-01 4.69E+00 1.38E+00

292 5.09E+01 1.07E+01 0 4.02E+01 4.02E+00 2.80E+01 8.25E+00

288
Canyon

9 1.55E+00 3.26E-01 0 1.23E+00 1.23E-01 7.97E-01 3.06E-01

14 2.44E+00 5.13E-01 0 1.93E+00 1.93E-01 1.25E+00 4.82E-01

32 5.58E+00 1.17E+00 0 4.41E+00 4.41E-01 2.87E+00 1.10E+00

188 3.28E+01 6.88E+00 0 2.59E+01 2.59E+00 1.68E+01 6.47E+00

305
Nine Mile

2.2 3.84E-01 8.06E-02 0 3.03E-01 3.03E-02 1.98E-01 7.48E-02

3.4 5.93E-01 1.25E-01 0 4.68E-01 4.68E-02 3.06E-01 1.16E-01

7.6 1.33E+00 2.78E-01 0 1.05E+00 1.05E-01 6.84E-01 2.59E-01

45 7.92E+00 1.66E+00 0 6.25E+00 6.25E-01 4.08E+00 1.54E+00

315
Pine

16 2.76E+00 5.79E-01 0 2.18E+00 2.18E-01 1.49E+00 4.69E-01

25 4.36E+00 9.16E-01 0 3.44E+00 3.44E-01 2.36E+00 7.42E-01

56 9.77E+00 2.05E+00 0 7.71E+00 7.71E-01 5.28E+00 1.66E+00

331 5.77E+01 1.21E+01 0 4.56E+01 4.56E+00 3.12E+01 9.81E+00

271
Pinehurst

68 1.19E+01 2.49E+00 5.62E+00 3.75E+00 3.75E-01 2.49E+00 8.84E-01

97 1.69E+01 3.55E+00 8.87E+00 4.49E+00 4.49E-01 2.95E+00 1.09E+00

268 4.67E+01 9.81E+00 1.99E+01 1.70E+01 1.70E+00 1.12E+01 4.12E+00

1,290 2.25E+02 4.72E+01 1.18E+02 5.97E+01 5.97E+00 3.93E+01 1.448E+01

400
Enaville

165 2.88E+01 1.78E+01 0 0 0 0 0

253 4.41E+01 2.73E+01 0 0 0 0 0

845 1.47E+02 9.13E+01 0 0 0 0 0

1,100 1.92E+02 1.19E+-2 0 0 0 0 0

Harrison

239 4.16E+01 8.75E+00 2.16E+01 1.13E+01 1.13E+00 1.02E+01 0

348 6.07E+01 1.27E+01 3.18E+01 1.61E+01 1.61E+00 1.45E+01 0

1,100 1.92E+02 4.03E+01 1.08E+02 4.33E+01 4.33E+00 3.89E+01 0

6,870 1.20E+03 2.52E+02 1.79E+02 7.68E+02 7.68E+01 6.91E+02 0
1These flows represent the 7Q10, 10th, 50th, and 90th percentiles for each target site.
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6.4.a. Natural Background Conditions

The TMDL takes into account natural background loadings of metals in the Coeur d’Alene River. 
These loadings are subtracted from the loading capacity to determine the loading capacity
available for allocation to point and nonpoint sources in the basin.  To estimate natural conditions,
EPA reviewed data from locations above mining influences in the South Fork and tributaries. 
Overall, the concentrations at these stations are very low, with cadmium and lead generally not
detected and zinc detected at levels below 10 ug/l (which is below the Gold Book criterion).  For
establishing background conditions, EPA has selected URSG Station 205 in the South Fork above
Larson.  Table 6-9 presents metals data collected by URSG for Station 205 and MFG for
corresponding location SF-1.  While there are some Stations in Ninemile, Canyon, and Pine
Creeks that could be above mining influences, EPA could not be certain about sources of
contamination in the upper reaches of these tributaries.  For example, in Canyon Creek there are
several historic mines around Station 289.  In addition, the flows at stations near headwaters tend
to be very low compared to the target sites at the confluences of these tributaries with the South
Fork and would therefore be unlikely to reflect background throughout the drainage. 

Table 6-9.  Background Dissolved Metal Concentrations at Station 205 (in ug/l)

Source Date Lead Cadmium Zinc

MFG 5/16/91 <3 <0.2 <20

MFG 10/4/91 <1 <0.2 <12

URS Greiner 11/10/97 <0.1 <0.04 6.78

URS Greiner 5/8/98 <0.2 <0.2 <10

In determining the mass loading to be reserved for natural conditions, EPA has selected the 
maximum detected zinc concentration (6.78) .  For cadmium and lead where there are no detected
values, the background concentrations (and mass loadings) have been set at one-half the lowest
detection limit, i.e., 0.05 ug/l for lead and 0.02 ug/l for cadmium.

6.4.b. Upstream Allocations 

Some Coeur d’Alene River target sites are downstream from other target sites.  Because loading
capacity builds with increased river flow, the allocation calculations (described below) begin at the
target sites at the headwaters of the basin and step through each target site in the downstream
direction.  Before allocating loads at a downstream target site, EPA subtracts the loading capacity
allocated (i.e., already used) at any upstream target sites.  For example, the loads allocated at
three upstream target sites (Canyon Creek, Ninemile, and South Fork above Wallace) are
subtracted from the loading capacity at the South Fork at Pinehurst before allocating the
remainder to sources around Pinehurst.  
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For the mainstem Coeur d’Alene River site (at Harrison), the loading capacity allocated upstream
at Pinehurst and an estimate of current loadings in the North Fork are subtracted from the loading
capacity at Harrison prior to allocation.  In determining loadings for the North Fork, EPA
reviewed monitoring data for Enaville (USGS station 12413000).  Zinc has generally been
detected at this station, at concentrations below the Gold Book criteria.  The maximum detected
zinc concentration was used to determine the North Fork loading.  Dissolved lead and cadmium
have not been detected in any samples, but detection levels were higher than the Gold Book
criteria and also higher than those used in recent South Fork sampling.  For purposes of allocation
below the North Fork, EPA has used the same dissolved lead (0.05 ug/l) and cadmium (0.02 ug/l)
background concentrations for the North Fork as were established for the South Fork.

6.4.c. Margin of Safety 

EPA has identified two areas of uncertainty in the assignment of wasteload allocations for
individual discrete sources (see discussion of the allocation process below), and these
uncertainties warrant an explicit margin of safety.  One uncertainty is the potential that some
discrete sources are omitted from the wasteload allocations.  A margin of safety is appropriate to
ensure that the sum of wasteload allocations, load allocations, and omitted source contributions
does not exceed the loading capacity.  EPA has attempted to identify and sample all discrete
sources in the South Fork and tributaries, and the TMDL establishes wasteload allocations for all
sources with measurable discharges from the URSG database.  EPA believes that omissions from
the discrete source inventory will be minor loadings.

A second source of uncertainty is associated with effluent variability.  Available data is not
sufficient to support an evaluation of individual versus aggregate variability in discrete loadings. 
The TMDL proposes monthly average limits in NPDES permits equal to the calculated wasteload
allocations (see description of allocation process below).  While EPA believes that individual
source variability will not result in criteria exceedances at the target sites under most conditions,
EPA believes it is appropriate to apply a margin of safety for this uncertainty. 

To account for the above uncertainties, EPA has established a 10% margin of safety in the
TMDL.  EPA believes 10% is a reasonable value that will account for the specific uncertainties
identified.   After subtraction of the natural background load from the total loading capacity, 10%
of the remaining loading capacity is subtracted for the margin of safety.  The remainder is the
loading available for allocation.

6.4.d Seasonal Variation

A TMDL must take seasonal variation into account.   EPA has addressed seasonal variation by
establishing flow-based loading capacities and allocations.  This approach is described in detail
under “Flow Estimation” (section 6.2.b).
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6.5 Proposed Allocation Method - Coeur d’Alene River and Tributaries

A range of options are available to allocate the loading capacity to sources of dissolved metals.  A
full list of options considered by EPA is summarized in Appendix D.  The method adopted by
EPA for the Coeur d’Alene River and tributaries is outlined in Figure 6-1, with explanations for
each step provided below. 

6.5.a. Source Categorization in Mining Areas

Mining sources in the Coeur d’Alene River and tributaries have been classified into three general
categories: adits and impoundments, waste piles, and nonpoint sources.  Adits and impoundments
that discharge are point sources subject to technology-based and water quality-based
requirements in NPDES permitting regulations.  The definition of “point source” also includes
waste piles.  These “waste pile” point sources may discharge to receiving waters via surface water
runoff and/or seepage, reaching the receiving water via overland flow, through a pipe, or through
a groundwater hydraulic connection. 

Based on the above, the only nonpoint sources of metals in the CDA basin are those mining
wastes that were disposed directly into the receiving water in the past.  These wastes are no
longer confined to waste piles; rather, they are eroded and deposited in the bed and banks of the
river or lakes downstream from the original disposal site.  

While most of the pollutant loads from waste pile and nonpoint source areas have not been
characterized in detail, EPA has identified and characterized over 70 individual “discrete” point
source discharges to CDA basin waters.  These “discrete” sources are those individually identified
point sources with discharges that are readily observed and sampled.  The TMDL establishes
individual wasteload allocations and permit limits for each of the discrete sources observed to date
in the basin.  These sources include adits, impoundments, waste pile seeps, and municipal
wastewater treatment plants.  The TMDL establishes gross allocations to the remainder of
uncharacterized point sources (waste piles) and nonpoint sources above each target site.  

Some of the sampled adits are located high in the watersheds of the upper portion of the basin,
and they are often located some distance from the nearest gulch or creek.  Investigation and
monitoring efforts to date identified adit locations, adit discharge flow rates, and the chemical
make-up of adit discharges.  The discharge pathways to receiving waters have not been
documented.  For the purposes of this TMDL, EPA has made a conservative assumption that all
adit discharges enter the nearest gulch or creek down-gradient from the adit location.  EPA also
assumes that all significant adit discharges are identified and assigned wasteload allocations, and
that any unidentified adits are accounted for in the margin of safety (see section 6.4.c.).
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Figure 6-1  Calculated Wasteload Allocations
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6.5.b. Gross Allocation at Each Target Site

Gross allocation is the first division of available loading capacity among the general categories of
sources.  EPA proposes to allocate 25% of the loading available for allocation to individually
identified discrete sources above each target site.  The 25% allocation to discrete point sources is
consistent with the mixing zone guidelines in the Idaho state water quality standards (IDAPA
16.02.01.060.01.e.ii.).  A mixing zone is a portion of a river that is allowed to exceed chronic
water quality criteria.  Mixing zones for rivers are commonly expressed as a portion of the river
flow that can be used for dilution of a point source discharge (assuming the discharge is above
water quality criteria to some degree) to levels below the water quality criteria.  The state of 
Idaho guidelines state that a mixing zone should not exceed more than 25% of the stream flow. 
Because loading capacity is directly proportional to the river flow, Idaho’s mixing zone guideline
equates to an allocation of 25% of a river’s loading capacity to a particular source (assuming the
upstream pollutant concentration is zero).  EPA proposes to allocate the same proportion of the
loading capacity (25%) to individually identified discrete sources in the CDA basin.  The
remaining 75% of the loading capacity is allocated to a margin of safety (10%, see discussion
below) and waste piles and nonpoint sources (65%).  

In selecting the above gross allocation breakdown, EPA considered several alternatives.  EPA
considered the simplistic approach of citing that “background” (as opposed to “natural
background”) metals exceed the Gold Book criteria and allocating zero to the individual discrete
sources, with the remainder of the load capacity allocated to waste piles and nonpoint sources. 
EPA does not believe this is a reasonable option, because it does not allow continued operations
at municipal treatment plants and operating mines.   Another option would be to establish end-of-
pipe Gold Book criteria concentrations as the wasteload allocations for individual discrete sources
(based on a conservative hardness estimate).  Because EPA has limited effluent flow information
for the majority of discrete sources, this option would inhibit EPA’s ability to quantify nonpoint
load allocations.

EPA also considered different percentage breakdowns in the gross allocation.  One option was to
allocate according to estimates of the current contribution of point sources to the instream metals
loadings.  Because calculations indicate that the percentage contribution varies substantially
between target sites and specific metals, EPA chose not to employ this allocation scheme.  For all
metals and sites, EPA estimates that the individual discrete source contributions may range from
7% (cadmium in Pine Creek) to 100% (zinc above Wallace) of the total current loadings in the
South Fork target sites.  At the Pinehurst target site, the discrete source contributions were
estimated at 28% for cadmium and 12% for zinc (lead estimates were highly variable).

Given the above examination, EPA concludes that a 25% gross allocation to individual discrete
sources at each target site is both straightforward and reasonable.  EPA believes it is reasonable to
set aside a majority of the loading capacity for waste piles and nonpoint sources, given the
magnitude of metals contributions from these sources in this basin.  EPA also believes that the
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25% allocation to point sources will enable active facilities to continue operations while also
resulting in improvements to current wastewater management in the basin.

Consistent with the regulatory requirements of a TMDL, the sum of wasteload allocations
(including individual allocations to discrete sources and gross allocations for waste piles), load
allocations (including allocations to nonpoint sources and natural background loadings), and the
margin of safety is equal to the loading capacity at each target site.

Over the long term, EPA plans to refine the gross allocations for waste piles and nonpoint sources
into individual allocations, as data collection and analysis proceeds for the RI/FS in the basin.  The
RI/FS analysis may also lead to adjustments in some of the individual allocations to discrete
sources, particularly those for abandoned mine adits.

6.5.c. Wasteload Allocations to Discrete Sources

The 25% gross allocation is allocated to individual discrete point sources above each target site
based on ratio of the target site average flow to the average flow from all sources in a reach. 
Discharge flow data were obtained from EPA’s Permit Compliance System and Discharge
Monitoring Reports, EPA Inspection Reports, the URSG 1997-1998 and MFG 1991 sampling
events, and other sources.  Appendix E describes EPA’s specific sources for and methodologies
used in calculating average flows from each discrete source.  

EPA recognizes that average flowrates do not take into account that flows for individual sources
and source categories may correlate to river flows.  In an attempt to correlate individual source
types to stream flow, EPA compared data from NPDES-permitted sources with long-term flow
measurements to the corresponding stream flow data for the USGS Station at Elizabeth Park. 
While EPA observed some increased source flow under high stream flow conditions, these
relationships were not consistent and varied significantly by source.  As a result, EPA could not
generally find statistically valid correlations.  It was infeasible to project how unpermitted
discharges with limited flow data would vary along with stream flow conditions.  Therefore, in
allocating to the discrete source, EPA has used the same ratio (based on average flow values) for
all river flow tiers.

Steps 1 through 5 on Figure 6-1 are explained in earlier sections.  Wasteload allocations for
individually identified discrete sources were developed for each metal using the following
approach, as depicted in steps 6, 7, and 8 on Figure 6-1:

Step 6 For each flow scenario (7Q10, 10th, 50th, and 90th percentile), the gross
allocation for discrete point sources (25%) is divided by the total average flowrate
of all the discrete discharges (i.e., the sum of the individual average flowrates). 
The resulting ratio, in pounds of metal per unit flow, is used in Step 7 to derive
flow-proportioned wasteload allocations. An illustration of the practical effect of
flow-proportioning is as follows: if Source A discharges at twice the flowrate of
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Source B on average, its calculated wasteload allocation is twice that of Source B.  

Step 7 The ratio derived in Step 6 is multiplied by each individual average discharge flow
to establish the calculated wasteload allocation to that source.  Again, this is
repeated for each design flow.  The calculated allocations by target site, parameter,
and source are shown in Tables F-1 through F-3 in Appendix F.

Step 8 The last step in the allocation involves a comparison between current discharge
levels and the calculated wasteload allocation for a given source.  If the current
discharge concentrations are below the concentration associated with the
wasteload allocation, the assigned allocation is set at the current discharge level. 
This adjustment ensures that sources already meeting their allocation do not
increase loadings above current levels.  EPA believes this allocation step is
consistent with anti-degradation requirements and appropriate in the context of
basinwide cleanup activities.  The following calculations were performed to
accomplish this step.  

For each target site flow tier, maximum allowable concentrations for the discrete
point sources are calculated using the allocations from Step 5 and the average
discharge flows.  Discharge characterization data (URSG, PCS, etc.) for the point
sources are then reviewed to determine whether the current discharge
concentrations are less than the concentrations associated with the allocations. 
Average discharge concentrations are compared to the allowable concentrations at
the 50th percentile stream flow.

For a point source that is below the allowable concentration, the 50th percentile
concentration is set at its current average discharge concentration.  The average
concentration and the average discharge flow are then used to determine the
revised loading for the 50th percentile flow condition.  Loadings for the 7Q10,
10th, and 90th percentile stream flow conditions are then reduced proportionately
based on the ratio of the 50th percentile allocation calculated under Step 1 and the
revised 50th percentile loading.  This is shown in Tables G-1 through G-3 in
Appendix G for all sites where loadings have been reduced.  Final allocations for
all discrete sources are shown in Tables H-1 through H-5 in Appendix H.

The reduced allocations are subtracted from the total discrete point source gross
allocation and added to the nonpoint source allocation.  The 10 percent margin of
safety remains constant.  Final gross allocations for each metal by target site were
shown in Tables 6-6 through 6-8.
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6.6 Proposed Allocation Method - Coeur d’Alene Lake and Spokane River

EPA proposes to use an allocation method in the Coeur d’Alene Lake and Spokane River that is
designed to address the differences in numbers and types of sources between the Coeur d’Alene
River and the downstream Coeur d’Alene Lake/Spokane River area.  These differences allow for
the use of a single, end-of-pipe concentration as the wasteload allocation, rather than a portion of
the available load at a given river flow rate.

6.6.a. Sources and Geographic Characteristics

Aside from the dissolved metals in the Coeur d’Alene River, the only other potentially significant
sources of metals to the lake are the contaminated sediments that have settled on the lake bottom. 
EPA does not find conclusive evidence at this time that the lake sediments are a source of
dissolved metals to the overlying water column (see discussion below); therefore, the TMDL does
not include a load allocation for the lake sediments.  EPA believes that further study will be
necessary to determine if there is a net flux from lake sediments to the water column. 

In the Spokane River, between the lake and the state line, the only identified sources of metals are
three municipal treatment plants: Hayden Lake, Coeur d’Alene, and Post Falls.  Once the Coeur
d’Alene River portion of the TMDL is implemented, and assuming the lake sediments do not act
as a source, the Spokane River should meet water quality standards if current metals
concentrations in these plants’ discharges are maintained (see discussion of wasteload allocations
for these dischargers).  This contrasts with the need for significant reductions from both point and
nonpoint sources upstream in the Coeur d’Alene River to meet water quality standards.
    

6.6.b. Potential Metals Fluxes from Lake Sediments

EPA has conducted a preliminary review of information regarding the potential flux of dissolved
metals from contaminated sediments to the overlying water column (SAIC, 1999).  A USGS
study in 1997 (Woods and Beckwith) concluded that Coeur d’Alene Lake acts as a sink for trace
metal loadings from the Coeur d’Alene River.  A more recent USGS study (Balistrieri, 1999)
reports that anoxic conditions a few centimeters below the sediment surface can mobilize
dissolved metals from the sediments.  Sampling and modeling for this study produced wide-
ranging estimates of the potential magnitude of fluxes to the overlying water column.   

While the recent USGS study highlights the potential for metals fluxes to the water column, the
current conditions in the lake (oxygen levels in particular) are not conducive to mobilized metals
remaining in the dissolved form in the water column.  The Balistrieri report indicates that iron is
trapped where it meets oxic conditions at the sediment-water interface, because oxidation and
precipitation processes occur immediately.  Woods (1999) further indicated that high levels of
iron oxide precipitates occur on the lake bottom.  The Balistrieri report is unclear as to whether
dissolved zinc and lead are scavenged by the precipitation of iron oxides near the sediment
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surface, and what effect this process may have on the overall flux of metals from sediment to the
water column.   In addition, a review of limited water quality data upstream and downstream of
the lake suggests that the lake may currently act as a sink for metals inputs from the Coeur
d’Alene River.

Important chemical and physical processes that have not been studied in detail will influence the
degree and impact of dissolved metals fluxes from lake sediments.  As discussed above, the
chemical processes acting upon mobilized metals in the water column may precipitate some of the
metals back to the sediment surface.  If the metals were to reach the water column and remain
there, the physical mixing processes near the lake bottom and in the lake would influence the
timing and magnitude of metals concentration increases, as seasonal stratification and fall mixing
(or “turnover”) in the lake affects the movement of water and entrained contaminants.  Finally, the
seasonal variability of metals inputs from the Coeur d’Alene River directly affects metals levels in
the lake.  Sampling/analysis of lake sediments and water quality will need to be coordinated to
arrive at an improved understanding of the sediment/water interactions. 

Given that the lake sediments remain a potential source of metals to the water column, EPA notes
that future actions in the basin have the potential to either increase or decrease the magnitude of
such fluxes.  Upstream cleanup activities should have a positive effect on the quality of lake
sediments, as tailings in the Coeur d’Alene River and tributaries are removed from the river
bed/banks and placed in repositories.  As tailings transport downstream is reduced to a greater
degree, cleaner sediments will comprise a higher proportion of the overall sediment input.  

Another linkage between basin-wide activities and lake quality is the potential effect of
eutrophication on lake oxygen levels and metals fluxes from sediments.  Increased biological
productivity caused by nutrient inputs (typically phosphorus) can lead to reduced oxygen levels in
the lake, which in turn can mobilize metals from sediments and reduce the precipitation of iron
oxides.  In addition to upstream source control for metals, controls on nutrients entering the lake
may be become critical for long-term protection of water quality. 

6.6.c. Effluent-based Criterion Approach

The State of Washington has proposed a TMDL for metals in the Spokane River downstream of
the state line (Washington Department of Ecology, 1998).  Because the river and source
conditions are similar in the Spokane River segment upstream of the state line, EPA proposes to
allocate in a two-step method consistent with that used by the State of Washington in its draft
Spokane River TMDL.  In the first step, an upper bound concentration is calculated for each
point source by applying the Gold Book criteria at the end-of-pipe using the effluent hardness (in
other words, applying an “effluent-based criterion”).   The effluent-based criterion accounts for
differences between effluent and ambient hardness levels.  The hardness levels of the three
municipal discharges to the Spokane River in Idaho are higher than that of the river, because these
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cities pump groundwater for their water supplies, and this source water has a significantly higher
hardness than the Spokane River.  

In the second step of the allocation process, the current discharge level (or current
“performance”) is compared to the calculated effluent-based criterion, and the more restrictive
value is assigned as the wasteload allocation for the facility.  This step is similar to the final step
(Step 8) of the allocation approach for the Coeur d’Alene River and tributaries. 

In simple terms, applying the effluent-based criterion is analogous to treating the effluent
discharge as if it were a tributary that has higher hardness levels than the mainstem river.  As
discussed earlier, metals toxicity decreases with increased hardness.  The tributary would be
allowed to achieve less stringent (i.e., higher) metals criteria by virtue of its elevated hardness
levels.  It can be shown that the mixture of the tributary and mainstem waters would not result in
any local criteria exceedances.  A detailed analysis of the relationship between the water quality
criteria equations and the mixing of two waters with different hardness levels is included in the
State of Washington TMDL.  

In order to develop monthly average limits in NPDES permits, the calculated dissolved metal
allocations must be translated into limits expressed as total recoverable metal.  EPA has calculated
translators for the Spokane River (see section 6.7 on NPDES translators).  Since the translators
from total recoverable to dissolved metal are 1.0 for cadmium and zinc, the equations for these
metals provide both dissolved and total recoverable values.  For lead, the characteristics of the
criterion curve necessitate a different approach to achieve a total recoverable allocation. 
Consistent with the State of Washington TMDL, the dissolved criterion equation is converted to a
total recoverable equation using a default conversion factor.  The tangent line is then used, at the
river hardness value, to calculate a total recoverable lead allocation. The effluent-based criteria for
the Spokane River dischargers are calculated using the equations in Table 6-10.
 

Table 6-10.  Effluent-based Criteria Equations

Pollutant Equation

Total Recoverable Cadmium y = (1.1017 - [ln(x)(.0418)])(e(.7852[(ln(x)]-3.49))

Total Recoverable Lead y = .0261(x) - .1119

Total Recoverable Zinc y = .986(e(.8473[(ln(x)]+.7614))

Notes:
y = criterion (ug/l)
x = effluent hardness (mg/l)
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Provided facilities maintain effluent metals concentrations below the effluent-based criteria,
effluent flow (and loading) can be increased without exceeding the loading capacity in the
Spokane River.  In addition, the wasteload allocation concentration is not dependent on the river
flow.  For this reason, the wasteload allocation is expressed as a concentration (ug/l) rather than a
load (lbs/day).  A wasteload allocation expressed in this manner allows for future growth without
the need to revise wasteload allocations. 

Based on the information in Table 6-11, all three municipalities on the Spokane River will receive
allocations based on current performance.  The intent of this step in the allocation process is to
prevent significant increases in metals discharges from sources in this basin.  This approach is
consistent with anti-degradation requirements in the Idaho water quality standards.  The
wasteload allocation is calculated to be a monthly average permit limit, set at the current 90th

percentile metal concentration to ensure that only a significant increase in the concentration will
trigger an exceedance. 

Table 6-11.  Effluent Criteria and Current Performance for Spokane River Facilities

Facility Minimum
Hardness
(mg/l as
CaCO3)

Total Recoverable
Cadmium (ug/l)

Total Recoverable
Lead (ug/l)

Total Recoverable
Zinc (ug/l)

Effluent
Criterion

Current
Perform.

Effluent
Criterion

Current
Perform.

Effluent
Criterion

Current
Perform.

Hayden 92 1.0 0.2 2.3 1.9 97 80

Coeur d’Alene 132 1.3 0.2 3.3 2.3 132 72

Post Falls 96 1.0 0.2 2.4 2.0 101 80

Notes:

1. The permit limit for a facility will be the lower value of the current performance and effluent-based
criterion.

2. Minimum hardness is used because the criteria increase with increased hardness.
3. Current performance is the 90th percentile of the available discharge data.
4. Effluent criteria are Gold Book criteria values associated with the minimum hardness of the effluent.

6.7 NPDES Permitting Translators and Limits

In order to implement the allocations as monthly average limits in NPDES permits, the calculated
dissolved metal allocations must be translated into limits expressed as total recoverable metal (40
CFR 122.45).  “Total recoverable metal” is a measure of the amount of metal in both the
dissolved and particulate phase in a water sample.  Its use in permitting reduces the potential
impacts on downstream biota from effluent metals shifting from the particulate phase to the (more
bioavailable) dissolved phase upon discharge.   
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The initial wasteload allocations are expressed as pounds of dissolved metal discharged on a
monthly average basis.  EPA has calculated the ratio of total recoverable metal to dissolved metal
for each sample taken at or near a target site, and then calculated an estimated 5th percentile ratio
in order to assure compliance with water quality standards.  This ratio, or “translator”, is
multiplied by the dissolved wasteload allocation to derive the total recoverable permit limit.  Table
6-12 lists the calculated translators.  EPA has applied the translator by target site.   

EPA notes that a translator of 1.0 is applied at all sites for cadmium and zinc.  The result of the
application of these translators is that the dissolved wasteload allocations can be applied as total 
recoverable limits in permits.  For lead, monthly average permit limits in the Coeur d’Alene River
and tributaries are calculated by multiplying the calculated wasteload allocation by the applicable
translator.  For the Spokane River, the effluent-based criterion equation for lead was converted to
calculate a total recoverable concentration (see earlier discussion).   
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Table 6-12.  Translators from Dissolved to Total Recoverable Metal

Target Site Metal No. of Samples Translator
(Total/Dissolved)

South Fork abv Wallace Cadmium 47 1.0

Canyon Creek Cadmium 49 1.0

Ninemile Creek Cadmium 51 1.0

Pine Creek Cadmium 49 1.12

South Fork @ Pinehurst Cadmium 46 1.0

Spokane River @ state line1 Cadmium 20 1.0

South Fork abv Wallace Lead 47 1.3

Canyon Creek Lead 49 1.1

Ninemile Creek Lead 51 1.1

Pine Creek Lead 49 1.0

South Fork @ Pinehurst Lead 46 2.2

Spokane River @ state line1 Lead 20 3.2

South Fork abv Wallace Zinc 47 1.0

Canyon Creek Zinc 49 1.0

Ninemile Creek Zinc 51 1.0

Pine Creek Zinc 49 1.0

South Fork @ Pinehurst Zinc 46 1.0

Spokane River @ state line1 Zinc 20 1.0

1 Some Spokane River data (8 samples)  used in this calculation (Oct 1997 to Aug 1998) are provisional data from
the Department of Ecology (lab QC only).

2 This is a case where the upstream translator is higher than a downstream translator.  In this case, metal
discharged in particulate form could change to the dissolved form downstream. Therefore, the translator applied to
Pine Creek for cadmium is adjusted to 1.0, the translator calculated downstream at Pinehurst. 
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As part of compliance monitoring and reporting, each Permittee will be required to report the
average monthly instream flow at the applicable target site.  This value establishes the applicable
flow tier and monthly average limit for the month.

  
7.0 IMPLEMENTATION ISSUES

7.1 General 

An implementation plan is not a required element of a TMDL.  Nevertheless, EPA has considered
implementation issues in the development of this TMDL.  This section of the document provides a
preliminary discussion of several of these issues.   

7.2 FACA Report

EPA believes the metals contamination in the CDA basin meets the description of “Impairments
Due to Extremely Difficult Problems” in the Report of the Federal Advisory Committee on the
TMDL Program (FACA Report, EPA, July 1998).  The clean-up of abandoned mine wastes in the
Coeur d’Alene is certainly “technically and/or practically very difficult and extremely costly.”  The
report makes several recommendations for design and implementation of TMDLs for “special
challenge sources”, notably the following:

“The Committee recommends that, where necessary, a TMDL implementation plan
involving special challenge sources allow a relatively longer timeframe for water quality
standards attainment.  Different timeframes for implementation of (waste)load allocations
may be needed for special challenge vs. existing sources.  For example, existing sources
may be required to achieve necessary load reductions quickly (i.e., within a compliance
schedule in a 5-year NPDES permit), even if achieving prescribed load reductions for
these historic sources is anticipated to take longer.  In such a situation, the state may
consider relying more on a phased (or iterative) TMDL approach, in which expected
loading reductions from special challenge sources over the long-term are factored in when
establishing short-term allocations for permit limits for point sources.” (FACA Report,
page 42).

In the CDA basin TMDL, EPA believes that most of the waste piles and eroded tailings in the bed
and banks of the basin rivers can be viewed as “special challenge sources.”  EPA has begun to
address the contamination by establishing specific allocations for discrete point sources in the
basin.  EPA does not currently possess the necessary information to establish specific allocations
for the waste piles and nonpoint (bed and banks) sources.  However, these sources are currently
the subject of  the Superfund RI/FS for the basin.  
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7.3 Integration of Clean Water Act and Superfund Authorities

EPA has explored the integration of its authorities under the CWA and CERCLA in the CDA
basin.  EPA proposes to issue NPDES permits that incorporate the TMDL wasteload allocations
to existing NPDES facilities in the basin, including mining facilities and municipal sewage
treatment plants.  In the meantime, further study and identification of other sources can proceed in
the RI/FS, culminating in a Record of Decision (ROD) that will identify the final plan for clean-up
of waste piles and tailings in the river bed and banks. 

Figure 7-1 displays conceptually how EPA plans to integrate CWA and CERCLA authorities such
that they essentially support one another as both processes unfold.  The narrative below
corresponds to the 13 points in the chart and provides a brief explanation of important steps in
both processes.

1. Water Quality Standards

As described in this document, water quality standards form the basis of the TMDL and are goals
for CERCLA actions (see also discussion of “ARARs” under “Feasibility Study” below).

2. Remedial Investigation (RI) 

Under CERCLA, an RI may be performed to determine the nature and extent of contamination in
a particular area.  This normally entails a review of existing data and collection of additional
information to fill in data gaps.  The RI will examine all environmental media (e.g., surface water,
soils, groundwater, air), evaluate risks to human health and ecosystems, and identify specific
sources of pollution.  The TMDL Technical Support Document is analagous to the RI, albeit with
a narrowed focus on surface water quality and no risk analysis.  Some of the information gathered
to support the RI was used in the development of the TMDL. 

The RI will also generate ‘risk-based’ cleanup levels, and these cleanup levels may apply to
dissolved metals in the water column.  The development of risk-based cleanup levels may employ
laboratory and field methods that are similar to those used to develop site-specific criteria under
the CWA.

3. Total Maximum Daily Load (TMDL)

Described in this document.
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Figure 7-1  Integrating CWA and CERCLA
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4. Feasibility Study (FS)

The FS will develop remedial goals based on the risk assessments and will also identify Applicable
or Relevant and Appropriate Requirements (ARARs).  ARARs are cleanup standards or other
requirements specified in state and federal laws.  Actions taken under CERCLA must comply with
ARARs.  As shown in the flowchart, the TMDL will help to set the cleanup targets (as part of the
ARARs) for dissolved metals (zinc, lead and cadmium) in the water column.  The FS will develop
a range of remedial action alternatives and then, for each alternative, evaluate the feasibility of
meeting remedial goals according to 9 criteria, including compliance with ARARs, protection of
human health and the environment, implementability, cost and state and local acceptance. 
Treatability studies may be conducted to support evaluation of remedial alternatives. 

5. NPDES Permits

A number of sources of pollution in the CDA basin are sources with existing NPDES permits,
issued pursuant to the CWA.  These sources include three operating mines (Lucky Friday,
Coeur/Galena and Sunshine), three inactive mines (Caladay, Consolidated Silver, and
Star/Morning) and several municipal wastewater treatment plants (Mullan, Page, Smelterville,
Hayden, Post Falls, and Coeur d’Alene) which would not currently be considered as part of the
CERCLA cleanup effort.  Once a TMDL has been adopted, EPA will begin developing and
reissuing the expired NPDES permits.  EPA expects that this process, which can require over a
year to complete, will run in parallel with the FS process.  It is possible that final NPDES permits
will include compliance schedules to allow operators a specified time (less than five years) to
install the necessary treatment or water management measures to meet the new permit limits.  

6 & 7. CERCLA Feasibility Study and TMDL Implementation Analysis

The FS and TMDL Implementation Analysis are focused on the same question: how, and on what
schedule, will source reductions and other control measures be achieved to meet environmental
goals?  The TMDL plan is focused on surface water quality, while the FS is broader in scope,
addressing other media in addition to surface water (and potentially other surface water
pollutants, such as other metals, nutrients, etc.).  Thus, the TMDL implementation analysis draws
upon the data and analysis in the RI/FS.

A consistent, informed understanding of the feasibility and scheduling of pollution controls will
require strong interagency coordination to ensure sharing of information between
state/federal/local agencies.

8. Possible TMDL Revisions

The TMDL can be revised in the future to reflect new information (such as information from the
RI/FS process) and/or changes to water quality standards.  Any revisions to the TMDL would be
subject to public comment.
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9. Record of Decision (ROD)/Final TMDL Implementation Plan

The outcome of integrated CERCLA and CWA activities is a joint ROD/TMDL Implementation
Plan that is fully consistent and complementary.  The TMDL Implementation Plan may be one
component of the broader ROD document.  Both the TMDL Implementation Plan and ROD are
public documents that explain which cleanup alternative(s) will be used to meet specific
remediation goals.  Both documents are based on a common information base and technical
analysis generated during the RI/FS study, taking into consideration public comments and
community concerns.

10. Remedial Actions

Following a Remedial Design stage (not shown), implementation of the remedial actions specified
in the ROD and TMDL Implementation Plan should begin. 

11. Institutional Controls

In some cases, ‘institutional controls’ are necessary to help meet the remediation goals.  An
example of an institutional control would be a local zoning ordinance prohibiting excavation in
potentially contaminated areas.  Institutional controls must be evaluated as other remedial
alternatives prior to inclusion in a ROD and implementation following Remedial Design.

12. Other NPDES Permit Actions

It is possible that the TMDL implementation plan and the ROD would identify other previously
unpermitted point sources of pollution that need NPDES permits (e.g., unpermitted adit
discharges, waste pile seeps).  Also, if the TMDL wasteload allocations are revised, the
corresponding NPDES permit limitations may be modified during the five year permit term. 

13. Priority Removal Actions

Throughout the RI/FS and CWA processes, it is envisioned that priority removal actions may be
conducted in the CDA basin, as deemed necessary to protect the public health or welfare or the
environment.  To the extent practicable, such removal actions would contribute to the efficient
performance of any anticipated long-term remedial actions in the CDA basin.
   
7.4 Preliminary Assessment of Feasibility 

EPA has explored the feasibility of whether individual sources that currently exceed the wasteload
allocations can achieve compliance with assigned loadings. In order to make this evaluation, it is
necessary to convert loadings to concentrations.  Tables F-1 through F-5 indicate the approximate
concentrations that would have to be achieved to meet the assigned loadings for each flow tier at
the target sites.  These concentrations are intended to represent estimates based
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on average discharge flow estimates.  As stated earlier, this TMDL is assigning loadings, not
concentrations, to sources in the CDA River and tributaries.  The actual concentrations that will
have to be met will be based on the actual effluent and stream flows at the time of sampling.  

To achieve the assigned allocations, sources in the basin will need to pursue wastewater recycling,
source control and/or new or modified treatment systems.  EPA believes that operating mines
have options for implementing tailings decant recycling and other water management measures to
reduce effluent flow and thereby increase allowable effluent concentrations. 

Many mining projects have historically used hydroxide precipitation to treat wastewaters for 
metals removal prior to discharge.  For example, hydroxide precipitation is currently employed at
the Bunker Hill Central Treatment Plant, which is the only facility in the basin that employs metals
removal technology (other than settling ponds).  This technology alone may not be sufficient to
reduce pollutant levels to the concentrations necessary to meet the source allocations established
in this TMDL.  Figure 7-2 shows theoretical lowest residual metal concentrations that can be
achieved by hydroxide precipitation. 

Sulfide precipitation is an alternate precipitation method that offers advantages due mainly to the
high reactivity of sulfides with heavy metal ions and the very low solubilities of metal sulfides over
a broad pH range.  As shown in Figure 7-2, metal sulfides have much lower solubilities than metal
hydroxides.  For example, at the Red Dog Mine in Alaska, a sulfide precipitation and filtration
system has been installed to treat effluent with high metals levels to concentration ranges similar
to levels specified in this TMDL.  EPA believes that further refinement of the sulfide precipitation
or hydroxide/sulfide co-precipitation process, followed by filtration, is one option for discrete
point sources in the CDA basin to meet the source allocations presented in Tables H-1 through H-
5 in Appendix H. 

For municipalities along the South Fork, the sources of metals to the collection and treatment
systems must be identified before management options can be fully evaluated.  EPA has requested
additional information about metals discharges from these municipalities (Mullan, Page, and
Smelterville) to evaluate wasteload allocation decisions in this TMDL.  This information may
result in adjustments to the proposed wasteload allocations.  Possible sources of metals to these
systems include inflow/infiltration of runoff through tailings material to the collection system,
illicit connections, high residential loads, and/or leaching of metals into wastewaters in unlined
ponds constructed from tailings material. 

EPA recognizes that abandoned mine projects present significant challenges in designing and
implementing remedial/treatment measures.  For many of these projects it may not be feasible or
practical to design and construct an active wastewater treatment facility, especially in remote
locations.  In other cases, other source control measures (e.g., capping a waste pile or plugging an
adit) may be feasible.  This will be considered by EPA’s Superfund program through the RI/FS
process.  Certain discrete point source allocations may then be modified on a site-by-site basis. At
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the same time, the gross allocation for non-discrete point sources (i.e., waste rock piles) and
nonpoint sources will also be refined under the RI/FS process. 

7.5 Other TMDL Issues

Reasonable Assurance

When wasteload allocations are established under the assumption that nonpoint source
contributions will be reduced, a TMDL must provide “reasonable assurance” that nonpoint source
reductions will be implemented.  

EPA is currently conducting a Remedial Investigation/Feasibility Study (RI/FS) for the Coeur
d’Alene River Basin pursuant to authorities under the Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA), 42 U.S.C. § 9601 et. seq.  EPA has authority under
CERCLA to conduct an RI/FS for an area regardless of whether releases of hazardous substances
in the area are included on the National Priorities List (NPL).  If releases in an area are not
included on the NPL, EPA ordinarily has authority to spend up to $2 million from the Superfund
trust fund to conduct discrete removal actions in that area.  If releases are included on the NPL,
EPA has broader authority to draw from the Superfund trust fund for financing remedial actions
in that area following completion of an RI/FS.   However, EPA ordinarily seeks funds from the
Superfund trust fund only if potentially responsible parties are unable or unwilling to perform or
finance the response actions themselves.  Through litigation filed in March 1996, the U.S.
Department of Justice, on behalf of EPA and other federal agencies, is seeking a declaration that
several mining company defendants are liable for past and future response costs caused by
releases of hazardous substances in the Coeur d’Alene Basin.  EPA also retains administrative
authority under CERCLA to issue orders compelling parties to undertake response actions to
address releases that may present an imminent and substantial endangerment to public health,
welfare, or the environment.  Through removal and remedial actions funded by potentially
responsible parties and the Superfund trust fund, EPA’s Superfund program has been actively
addressing releases of hazardous substances in the Coeur d’Alene Basin.  These continuing and
anticipated activities may reasonably be expected to continue in the future, resulting in substantial
reduction of discharges from non-point sources into the Coeur d’Alene River and tributaries,
Coeur d’Alene Lake, and Spokane River. 

Anti-degradation 

Idaho’s water quality regulation contains anti-degradation requirements pertinent to certain
waters in this basin.  This regulation provides that where a waterbody exceeds the quality
necessary to support designated uses, the existing quality shall be maintained and protected unless
the State makes a formal finding that lowering of water quality is needed to accommodate
important economic or social development.
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While large portions of the CDA basin surface water network contain metals concentrations well
in excess of the water quality criteria, there are also a number of waters within the CDA basin
with metals concentrations well below the water quality criteria.  In particular, metals levels are
low within the North Fork sub-basin and numerous small tributaries to the South Fork and
mainstem CDA that are not influenced by mining activity.  A State of Idaho anti-degradation
analysis and decision is required before activities that lower water quality (i.e., elevate metals
levels in the receiving water) can proceed in these areas.

7.6 Development of Site-Specific Criteria 

This TMDL is based upon water quality criteria set forth in the National Toxics Rule.  However,
EPA and the state of Idaho recognize that site-specific criteria (SSC) for lead, zinc and cadmium
may be appropriate for the South Fork in order to reflect the toxicity of these pollutants given the
specific characteristics of the river and the sensitivity of the resident cold water biota.  In 1993,
DEQ began efforts to develop SSC for the South Fork between Daisy Gulch and Canyon Creek
(8 mile study section).  Concurrent with the development and implementation of this TMDL,
DEQ intends to complete this work and adopt SSC for this section of the river.  The SSC will be
submitted to EPA for approval.

DEQ also intends to establish SSC based on biological end points that reflect the existence of a
healthy, balanced biological community (full support of uses) in the South Fork.  Water quality,
including levels of metals, that exists when the biological endpoints are met will be used by DEQ
to develop alternative SSC for zinc, cadmium and lead.  If necessary, the SSC for the 8 mile study
section will also be modified to reflect the alternative SSC.  If the SSC are approved by EPA,
DEQ intends to modify this TMDL to reflect the new standards.

8.0 DATA MANAGEMENT AND SOFTWARE APPLICATIONS

EPA directed its contractor, URSG, to incorporate the water quality and point source datasets
described in Table 5-1 into a relational database for use in both TMDL and RI/FS analyses.  For
certain large data sets (e.g., PCS, USGS flows), a subset of the data was loaded into the database. 
For example, the last three years of data for the three metals of concern was downloaded from
PCS and incorporated into the database.
 
A number of Geographic Information System (GIS) coverages were used to generate the detailed
maps of the upper basin in this report.  The relational database contains the necessary location
information to generate maps of station and source locations. 

Allocations were calculated using automated spreadsheet applications designed for the Coeur
d’Alene TMDL.  The spreadsheets calculate the proposed TMDL allocations as described in this
report.   
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9.0 DEFINITIONS

a. Gross Allocation is a portion of the loading capacity allocated to an entire category of
sources, rather than to a specific source.  

b. Load Allocation is a portion of the loading capacity that is allocated to nonpoint sources.

c. Loading Available for Allocation is the loading capacity minus the natural background
load, any upstream allocations, and the margin of safety.

d. Loading Capacity is the maximum amount of a pollutant that a waterbody can receive
without exceeding water quality standards.

e. Margin of Safety addresses uncertainty in a TMDL through conservative assumptions
and/or unallocated loading capacity.  

f. Natural Background is the estimated pollutant level in the waterbody in the absence of
human activity. 

g. Target Sites are locations in the river network where the loading capacities for dissolved
metals are calculated and allocated.  Allocations are calculated for identified sources
upstream of a given target site.

h. TMDL Elements are the water quality standards, loading capacity, natural background
loads, gross allocations, wasteload allocations, load allocations, and margin of safety.

i. Total Maximum Daily Load (TMDL) is a technical plan designed to attain water quality
standards.  A TMDL consists of a number of “TMDL Elements” (see above).

j. Wasteload Allocation is a portion of the loading capacity that is allocated to a point
source.
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APPENDIX C:  DESCRIPTION OF WATER QUALITY DATA 

WATER QUALITY STUDIES

URSG - Nov. 1997 to Jan. 1998 (Low Flow Sampling)

Low flow sampling was conducted throughout the CDA basin principally along Canyon Creek,
Nine Mile Creek, Pine Creek, and the South Fork of the Coeur d’Alene River.  Approximately
120 river channel samples and 45 source discharge samples were collected.  Field measurements
were recorded for stream flows, source discharges (adits and seeps), and water quality parameters
(pH, dissolved oxygen, and temperature).  Surface water samples at these locations were analyzed
for total and dissolved inorganics, including cadmium, lead, and zinc.  Hardness was determined
from calcium and magnesium concentrations.  Descriptions were recorded for most locations to
provide information on location proximity to mapped features and landmarks.  Average daily flow
rates at several USGS gauging stations were obtained that correspond to the date range of the
sampling events. With a few exceptions, chemical concentrations, flow measurements, and
hardness calculations are available for each location.  A total of 12 samples did not have
corresponding flow rates measured due to field conditions.

URSG - May 1998 (High Flow Sampling)

High flow sampling was conducted at many of the same locations sampled during low flow data
collection.  The purpose of this sampling design was to have a set of flows and chemical
concentrations for both low and high flow conditions.  A total of 180 river channel samples and
45 source discharge samples were collected.  Approximately 50 of the channel samples were
collected in the North Fork of the Coeur d’Alene River. Only one of these samples corresponded
to a previous location sampled during the low flow sampling phase.  Otherwise, the same
sampling and measurement pattern was used for this phase of work as previously described for
low flow sampling.  A total of 17 samples did not have flow rates to correspond to the analytical
results because of high flows and other field conditions.  Appendix B identifies URSG sampling
locations for both the November through January and May sampling events.

MFG - Spring 1991 (High Flow Sampling)

High flow sampling was conducted at many of the same locations sampled by URSG during 1997
and 1998.  Approximately 60 river channel samples and 5 source discharge samples were
collected.  Field measurements were recorded for stream flow and water quality parameters. 
Samples at these locations were analyzed for both total and dissolved inorganics, total suspended
solids, and total dissolved solids.  However, hardness was not determined and cannot be
calculated from the analytical results reported.



MFG - Fall 1991 (Low Flow Sampling)

Low flow sampling was predominantly conducted at the same sample locations as the high flow
sampling of May 1991.  The sample quantities and sampling design were the same as those used
for the corresponding high flow sampling phase.  Similarly, hardness was not determined for this
phase of work.

CH2MHill - Oct. 1996 to Feb. 1998 (Superfund Site Groundwater and Surface Water
Data)

Groundwater and surface water sampling was conducted at the Bunker Hill Superfund site
surrounding Smelterville.  The site covers a portion of the drainage basin of the South Fork of the
Coeur d’Alene River between Kellogg and Pinehurst Narrows.  One river sampling location is on
Pine Creek near its confluence to the South Fork. The majority of the data is attributable to
groundwater sampling across 80 monitoring well locations and eight sampling events targeting
potential source areas.  The remainder of the data is attributable to surface water consisting of 52
river channel samples collected primarily in locations not sampled by URSG or MFG.  The
surface water locations are associated with tributary streams near Government Gulch, Smelterville
Flats, and Kellogg.  Corresponding field measurements of surface water flow rates were recorded
at only a portion of these sampling locations.  Hardness was not measured nor were calcium or
magnesium concentrations for calculation of hardness.  Chemical analyses consisted of dissolved
and total inorganics, including cadmium, lead and zinc.  Supplemental descriptions were
developed for all new locations to provide information on location proximity to mapped features
and landmarks. Average daily flow rates at several USGS gauging stations were obtained that
correspond to the date range of the sampling events.

IDEQ - Oct. 1993 to Sep. 1996 (Surface Water Quality)

Surface water sampling was conducted in the CDA basin, specifically along Canyon Creek, Nine
Mile Creek, Pine Creek, and the South Fork of the Coeur d’Alene River.  The sampling intervals
for many locations vary considerably from biweekly to several times a year, but in general span
high and low flow conditions for all locations. Approximately 940 river channel samples were
collected.  Field measurements of stream flow rates were recorded for approximately 85% of the
river channel samples.  All samples were analyzed for total and dissolved cadmium, lead and zinc. 
Hardness was measured for most of the samples.  Average daily flow rates at several USGS
gauging stations were also obtained that correspond to the date range of the sampling events.



APPENDIX D:  ALLOCATION ALTERNATIVES

Allocation Alternatives

EPA has evaluated a number of allocation methods for the Coeur d’Alene (CDA) basin.  The draft
TMDL incorporates two allocation approaches (see sections 6.5 and 6.6 of this document).  EPA
is soliciting public comment on the merits of the proposed approaches and other candidate
approaches.  The following are some of the approaches considered by EPA during the
development of the draft TMDL.  

Water Quality Criterion at End-of-Pipe

One way to ensure that point sources do not cause or contribute to exceedances of the water
quality standard for a toxic pollutant is to establish the wasteload allocations at the water quality
criterion level.    

Effluent-based Criterion 

This option is a refinement of the above water quality criteria approach, applicable to the
regulation of metals.  The metals criteria for protection of aquatic life are based on hardness,
because the toxicity of metals to aquatic life decreases as hardness increases.  Thus, as a river
flows downstream, its loading capacity for metals may increase due to inflows of higher hardness
water, such as effluent discharges with elevated hardness.  In determining whether a discharge is
above the criteria, one option is to consider the effect of the effluent hardness on the loading
capacity.  Rather than evaluating whether a discharge exceeds the criteria for the receiving water,
the effluent-based criteria (defined as the water quality criteria associated with the effluent
hardness) can be calculated for each discharge to determine whether, on balance, a discharge
diminishes the loading capacity of the receiving water.  This method was employed for point
sources along the Spokane River.

Uniform Reductions or Concentration

Another method to allocate the load among sources is to set a uniform pollutant concentration
target or a uniform percent reduction for all sources.  The resulting allocations will be easily
developed and understood, but they may not account for variation between sources and spatial
variation in loading capacity.

Available Treatment Technologies

Discharges from most adits and tailings ponds in the CDA basin receive no wastewater treatment
beyond settling ponds.  Cost-effective technologies to remove metals from mining wastewaters
are in widespread use in the industry, and the TMDL can consider treatment performance in
setting allocations.  EPA has used information about treatment options to evaluate the wasteload
allocations in this TMDL. 



For waste pile sources, Best Management Practices (BMPs) can significantly reduce metals
discharges.  Examples include collection/routing of runoff around metals-laden wastes,
removal/backfill of a waste pile into a nearby mine or into a confined storage area, and isolation of
wastes with capping material.  Site-specific information is critical for developing allocations to
specific sources of this kind.   

This TMDL does not have the benefit of a comprehensive feasibility study for the CDA basin. 
Proposals for treatment of adit and impoundment wastewater can be founded upon site-specific
information and understandings from relevant literature.  For the waste piles and nonpoint source
discharges, however, judgments on the feasibility of achieving loading reductions carry a higher
uncertainty because of the difficulty in quantifying source characteristics and expected reductions.  

Gross Allocation and Within-Category Refinement 

Because of the number of sources in the upper part of the basin, a multi-step allocation method
was considered appropriate for the CDA basin.  For example, a “gross allocation” was established
for a general class of sources (e.g., “waste piles and nonpoint sources”).  This gross allocation can
then be divided into individual allocations (e.g., 3 lbs/day lead allocated to “Blue Mountain Mine
Wasterock Pile 2A”) using an allocation scheme tailored to that source category.  

Using a Characteristic Feature  

Another option for allocation to a category of sources is to find a characteristic feature of the
source that directly affects its loading.  The allocations can then be developed using a “use ratio”
based on this characteristic feature.  For example, the loading capacity of a river for dioxin can be
allocated to pulp mills based on the relative production rate (tons/day of pulp) of each mill.  This
achieves a reasonable and equitable allocation if sources are similar and there is a direct
relationship between the pollutant discharge and production rate.  Another characteristic feature
that can be used to develop a use ratio is effluent flow.  Dividing the available capacity by the
total effluent flow, a ratio (lbs/day of pollutant per unit flow) can be multiplied by each discharge
flow rate to establish individual allocations.  This method was used for point sources along the
Coeur d’Alene River and tributaries.

Effluent Trading

“Effluent Trading” is an umbrella term to describe a number of new, innovative approaches to
allocate pollutant loads among sources.  EPA has not issued final guidance or regulations on
acceptable trading mechanisms.  Nevertheless, public interest in trading is high and pilot projects
(many supported by EPA) are underway throughout the country.  An attractive aspect of most
effluent trading approaches is the opportunity provided to dischargers and communities to
participate directly in developing cost-effective solutions to a water pollution problem. 



APPENDIX E:  DERIVATION OF AVERAGE SOURCE FLOWS 

The allocations for each discrete source were determined on the basis of actual, average flow data
for the discharge.  The average of measured flows was taken for each site from available data
within the period of 1987 to 1998.  Where only one measurement was available, that value was
used.  Flow data were compiled from the following sources:

1.  Facilities with NPDES permitted discharges are required to submit Discharge Monitoring
Reports (DMRs) which usually include monthly average and maximum flows. These data are then
entered into EPA’s Permit Compliance System (PCS). PCS data used for the TMDL were
downloaded for the period from January 1994 to June 1998.  For most locations, both average
and maximum flows were reported, and an average of the average monthly flows was used for the
TMDL allocations.  For the sewage treatment plants at Mullan and Page and the Sunshine 001
and 002 discharges, only the maximum flows were reported.  The averages of the maximum
values were used for the allocations. 

2.  McCully, Frick and Gillman, Inc. (MFG) conducted two sampling events during 1991,
intended to evaluate river contaminant levels during high flow and low flow periods.

3.  URSG conducted similar, but more thorough, sampling events in November 1997 and May
1998.  This study included adits and seeps which were known to discharge.  Many sources were
sampled during only one event.  Some of the sources were not included in the initial sampling plan
while others were sampled only once due to inaccessibility or inability to locate the source during
one of the events.  

4.  EPA inspection data from March 1998 that provides flow information for some of the NPDES
permitted sources.

The following sections describe source flow data compiled by target site.

Upper South Fork (Above Wallace, Target Site SF228) 

There are two NPDES permitted facilities above the South Fork gaging station above Wallace. 
The Lucky Friday Mine has three outfalls. No data are available for Outfall 002 which has not
recently discharged.  Data for Outfall 001 (SF607) was obtained from PCS.  Flow data for Outfall
003 (SF609) was taken from DMRs for January 1996 to March 1998. Handwritten entries in a
logbook, apparently belonging to the mine operator, Hecla, were used for data from December
1994 through January 1995.  Additional Outfall 003 flow data were obtained from IDEQ for July,
1990 and November, 1991.

Hecla holds an NPDES permit for the Star/Morning mine.  The permit authorizes discharges from
Outfall 001 into Canyon Creek (discussed in next section) and from Outfall 002 into the South
Fork (from a waste rock pile).  The source of water from the waste rock pile includes flow from
the Morning No. 6 Portal.  Flow data for the waste rock pile discharge (Outfall 002) was taken
from PCS monthly averages and both MFG and URSG sampling events.  



The Golconda and Square Deal Adits (SF395, SF396) were sampled during both URSG sampling
events and the average of the two flows was used.  The remaining adits in this stretch were
sampled once each during the URSG sampling events, and these flow values were used for the
allocations.

PCS data was used to determine the average flow for the Mullan Wastewater Treatment Plant.

Canyon Creek (Above Target Site CC288)

The discharge from the Star/Phoenix Tailings Ponds (CC816), also referred to as Star/Morning
and Star-Hecla tailings, is permitted as Outfall 001 under the same NPDES permit as
Star/Morning waste rock (Outfall 002 above).  Flow data were taken from PCS and each of the
two MFG sampling events.  The Woodland Park Area Seep (CC357) is an unpermitted seep from
these tailings which was sampled by MFG in 1991, but no flow was recorded.  URSG reported a
flow in May of 1998, which was used for the allocation.  

The unpermitted discharge from the Gem #3 adit (CC355) was sampled in each of the MFG
events and the May 1998 URSG sampling.  Because URSG found the site dry in November 1997,
a value of zero flow was averaged with the other three flows for this site.  One URSG and two
MFG flows were averaged for the Tamarack #7 Adit (CC372).

The Hercules Mine Portal #5 (CC353) allocation was based on the average of four flows,
including one zero value because the adit was dry during the November 1997 URSG sampling
event.

The Hidden Treasure adit (CC354) was sampled by URSG in November 1997 and found dry in
1998.  A zero value was used for the 1998 event to determine an average for the two sampling
events.

The “Star unpermitted discharge at Burke” (CC817) was not included in either URSG or MFG
studies but was sampled during EPA inspections in 1996 and 1998.  Flow was only recorded
during the 1998 sampling (note also that this was a visual estimate rather than a direct
measurement), so that value was used for the allocation.  Other adits on Canyon Creek were each
sampled once by URSG and those flows were used for the allocation.

Ninemile Creek (Target Site NM305)

Several unpermitted discharges occur at the Interstate Callahan mine and mill site.  The waste
rock discharge (NM362) was sampled during both events by URSG and MFG and the flow was
averaged from the four values.  The tailings seep (NM363) was sampled by URSG during both
sampling events, but flow during the 1997 event was reported as insignificant so the 1998 value
was used for the allocation.  Two flows for the adit (NM360), obtained by URSG, were averaged
to obtain the value used for the allocation.

The Tamarack 400 Level (NM364) flow was reported as “insignificant” in November 1997, so
only the May 1998 flow was used.  Both the Success #3 (NM359) and Success Tailings (NM374)



were dry in 1997 so a zero value was averaged with the May 1998 values.  The remainder of the
flows on Ninemile Creek were determined from URSG measurements, and were either the
average of two values, or a single sample value.

Pine Creek (Target Site PC315)

All locations on Pine Creek were sampled only by URSG and are either an average of two values
where available, or the actual flowrate where only one measurement was obtained.

Lower South Fork (Wallace to Pinehurst, Target Site SF271)

Sunshine Precious Metals holds NPDES permits for the Sunshine mine and Consolidated Silver
mine.  The Sunshine mine permit includes three NPDES permitted discharges on the South Fork
or its tributary, Big Creek.  Sunshine is conducting a Supplemental Environmental Project,
pursuant to a consent order, that includes elimination of Outfalls 002 and 003.  Therefore, only
Outfall 001 is allocated a load.  Flow data were obtained from PCS, with two additional values
from MFG, for the tailings pond discharge, Outfall 001 (SF624).  Average monthly flows were
only reported for two months during the period from April 1997 to June 1998.  There has been no
discharge from Sunshine’s Consolidated Silver mine in the last five years.  As a result, this mine
was not allocated a load.

Flows for the sewage treatment plant at Page (SF622) were taken from PCS; however, two
numbers were reported for each date in a single column.  EPA determined that the lower flow
number for each date is an influent value so only the higher number for each date was included in
calculating the average flow.  The PCS data for the Smelterville treatment plant (SF623) was
unusable, due to inconsistency of the units reported, so flows were compiled from available
DMRs.  The Central Treatment Plant (SF3) flow average was determined from the average
monthly flows reported by EPA for the period from June 1996 through June 1998.

Silver Valley Resources holds NPDES permits for the Coeur/Galena (SF602) and Caladay
(SF600) mines. The flow data for these dischargers were averaged from PCS.  The Caladay
average flow data included only one entry for the period from January 1994 to October 1997. 
The Coeur/Galena permit includes two outfalls (Lake Creek tailings pond {001} and Osburn
tailings pond {002}).  Outfall 002 has not discharged to date, but Silver Valley Resources has
indicated to EPA in its application for permit reissuance that the discharge will range from 110 to
950 gpm.  Therefore, an average flow of 530 gpm (1.182cfs) was used.  

The remaining allocation flows for adits in this reach were taken from URSG sample events. 
Where the flow was successfully measured during both events, the average value was used.  A
“zero” value was used in calculating average flow for Coeur d’Alene Mineral Point (SF384) since
it was reported dry during one sampling event.  Where only one flow was recorded, that value
was used for the allocation. 



APPENDIX F:  INITIAL LOADINGS TO DISCRETE SOURCES BY TARGET SITE



Table F-1 Allocations for Discrete Sources at SFCDR Above Wallace (URSG Target Site SF228)
Assigned Source Loadings  (lbs/day)

Total Recoverable Cadmium  Total Recoverable Lead Total Recoverable Zinc

Station ID 7Q10L 10th 

Percentile
50th 

Percentile
90th 

Percentile
7Q10L 10th 

Percentile
50th 

Percentile
90th 

Percentile
7Q10L 10th 

Percentile
50th 

Percentile
90th 

Percentile
SF607

Lucky Friday 
Outfall 001

7.29E-04 1.15E-03 2.57E-03 1.53E-02 1.29E-03 2.04E-03 4.53E-03 2.70E-02 5.18E-02 8.20E-02 1.83E-01 1.09E+00

SF609
Lucky Friday 
Outfall 003

4.88E-04 7.72E-04 1.72E-03 1.02E-02 1.29E-03 2.04E-03 4.53E-03 2.70E-02 3.47E-02 5.49E-02 1.22E-01 7.28E-01

SF328 
Star/Morning 
Waste Rock

9.12E-04 1.44E-03 3.22E-03 1.92E-02 1.29E-03 2.04E-03 4.53E-03 2.70E-02 6.48E-02 1.03E-01 2.29E-01 1.36E+00

SF 396
Square Deal

3.74E-06 5.92E-06 1.32E-05 7.85E-05 1.29E-03 2.04E-03 4.53E-03 2.70E-02 7.19E-04 1.14E-03 2.54E-03 1.51E-02

SF395    
Golconda

2.76E-06 4.36E-06 9.72E-06 5.79E-05 1.29E-03 2.04E-03 4.53E-03 2.70E-02 2.69E-04 4.26E-04 9.49E-04 5.66E-03

 SF627
Mullan STP

2.37E-04 3.75E-04 8.36E-04 4.98E-03 1.29E-03 2.04E-03 4.53E-03 2.70E-02 1.68E-02 2.67E-02 5.94E-02 3.54E-01

SF338
Snowstorm #3

7.49E-04 1.19E-03 2.64E-03 1.57E-02 1.29E-03 2.04E-03 4.53E-03 2.70E-02 7.42E-02 1.17E-01 2.61E-01 1.56E+00

SF339
Copper King

3.24E-05 5.12E-05 1.14E-04 6.80E-04 1.29E-03 2.04E-03 4.53E-03 2.70E-02 8.64E-04 1.37E-03 3.05E-03 1.81E-02

SF345  
Morning #4

8.72E-06 1.38E-05 3.07E-05 1.83E-04 1.29E-03 2.04E-03 4.53E-03 2.70E-02 6.20E-04 9.81E-04 2.19E-03 1.30E-02

SF346 
 Morning #5

6.37E-06 1.01E-05 2.25E-05 1.34E-04 1.29E-03 2.04E-03 4.53E-03 2.70E-02 4.53E-04 7.16E-04 1.60E-03 9.51E-03

SF347
Star 1200 Level

3.99E-04 6.31E-04 1.41E-03 8.38E-03 1.29E-03 2.04E-03 4.53E-03 2.70E-02 2.83E-02 4.49E-02 9.99E-02 5.95E-01

SF349   
Grouse

1.04E-03 1.65E-03 3.68E-03 2.19E-02 1.29E-03 2.04E-03 4.53E-03 2.70E-02 7.42E-02 1.17E-01 2.62E-01 1.56E+00

SF386
Adit in Beacon 

Light Area
5.97E-08 9.46E-08 2.11E-07 1.26E-06 1.29E-03 2.04E-03 4.53E-03 2.70E-02 7.72E-06 1.22E-05 2.72E-05 1.62E-04

SF389
Unnamed Adit 

Deadman Gulch
4.07E-07 6.45E-07 1.44E-06 8.56E-06 1.29E-03 2.04E-03 4.53E-03 2.70E-02 7.72E-05 1.22E-04 2.72E-04 1.62E-03

SF390
Reindeer Queen

3.37E-07 5.33E-07 1.19E-06 7.08E-06 1.29E-03 2.04E-03 4.53E-03 2.70E-02 2.02E-05 3.20E-05 7.13E-05 4.25E-04



Table F-2 Allocations for Discrete Sources at Canyon Creek (URSG Target Site CC288)
Assigned Source Loadings  (lbs/day)

Total Recoverable Cadmium  Total Recoverable Lead Total Recoverable Zinc

Station ID 7Q10L 10th 

Percentile
50th 

Percentile
90th 

Percentile
7Q10L 10th 

Percentile
50th 

Percentile
90th 

Percentile
7Q10L 10th 

Percentile
50th 

Percentile
90th 

Percentile
CC817

Star (Hecla) Adit at Burke
3.94E-05 6.20E-05 1.42E-04 8.32E-04 5.88E-05 9.25E-05 2.11E-04 1.24E-03 2.80E-03 4.40E-03 1.01E-02 5.91E-02

CC355
Gem #3

1.50E-04 2.36E-04 5.38E-04 3.16E-03 2.24E-04 3.52E-04 8.04E-04 4.72E-03 1.06E-02 1.67E-02 3.83E-02 2.25E-01

CC816 
Star/Phoenix Tailings

Outfall 001
1.35E-03 2.12E-03 4.85E-03 2.85E-02 2.01E-03 3.16E-03 7.23E-03 4.25E-02 9.58E-02 1.51E-01 3.44E-01 2.02E+00

CC357 
Woodland Park Seep

2.18E-06 3.42E-06 7.83E-06 4.60E-05 3.27E-06 5.14E-06 1.17E-05 6.90E-05 1.56E-04 2.45E-04 5.59E-04 3.28E-03

CC372
Tamarack #7

9.16E-04 1.44E-03 3.29E-03 1.93E-02 1.37E-03 2.15E-03 4.92E-03 2.89E-02 6.51E-02 1.02E-01 2.34E-01 1.37E+00

CC353
Hercules #5

7.89E-04 1.24E-03 2.84E-03 1.67E-02 1.18E-03 1.85E-03 4.24E-03 2.49E-02 5.61E-02 8.82E-02 2.02E-01 1.18E+00

CC371
Blackbear Fraction

6.51E-04 1.02E-03 2.34E-03 1.37E-02 9.72E-04 1.53E-03 3.49E-03 2.05E-02 4.62E-02 7.27E-02 1.66E-01 9.77E-01

CC373
Anchor

4.81E-07 7.56E-07 1.73E-06 1.02E-05 6.88E-06 1.08E-05 2.47E-05 1.45E-04 8.51E-05 1.34E-04 3.06E-04 1.80E-03

CC354
Hidden Treasure

4.15E-04 6.52E-04 1.49E-03 8.76E-03 2.38E-04 3.74E-04 8.55E-04 5.03E-03 2.95E-02 4.63E-02 1.06E-01 6.22E-01



Table F-3 Allocations for Discrete Sources at Ninemile Creek (URSG Target Site NM305)
Assigned Source Loadings  (lbs/day)

Total Recoverable Cadmium  Total Recoverable Lead Total Recoverable Zinc

Station ID 7Q10L 10th 

Percentile
50th 

Percentile
90th 

Percentile
7Q10L 10th 

Percentile
50th 

Percentile
90th 

Percentile
7Q10L 10th 

Percentile
50th 

Percentile
90th 

Percentile
NM360

Interstate-
Callahan (IC) #4

3.03E-06 4.69E-06 1.05E-05 6.26E-05 8.60E-06 1.33E-05 2.97E-05 1.77E-04 1.03E-03 1.58E-03 3.54E-03 2.12E-02

NM362
IC Waste Rock

9.45E-04 1.46E-03 3.26E-03 1.95E-02 1.41E-03 2.18E-03 4.87E-03 2.91E-02 6.71E-02 1.04E-01 2.32E-01 1.39E+00

NM363
IC Tailings Seep

2.11E-06 3.26E-06 7.29E-06 4.36E-05 3.15E-06 4.87E-06 1.09E-05 6.50E-05 1.50E-04 2.32E-04 5.18E-04 3.10E-03

NM361
Rex #2

1.06E-05 1.63E-05 3.65E-05 2.18E-04 1.58E-05 2.44E-05 5.44E-05 3.25E-04 7.50E-04 1.16E-03 2.59E-03 1.55E-02

NM364
Tamarack 400 

Level
4.22E-05 6.52E-05 1.46E-04 8.71E-04 6.30E-05 9.74E-05 2.18E-04 1.30E-03 3.00E-03 4.64E-03 1.04E-02 6.19E-02

NM366
Tamarack #5

1.58E-05 2.45E-05 5.47E-05 3.27E-04 2.36E-05 3.65E-05 8.16E-05 4.88E-04 1.13E-03 1.74E-03 3.89E-03 2.32E-02

NM368
Rex Tailings Seep

1.06E-05 1.63E-05 3.65E-05 2.18E-04 1.58E-05 2.44E-05 5.44E-05 3.25E-04 7.50E-04 1.16E-03 2.59E-03 1.55E-02

NM359
Success #3

5.28E-06 8.16E-06 1.82E-05 1.09E-04 7.88E-06 1.22E-05 2.72E-05 1.63E-04 3.75E-04 5.80E-04 1.30E-03 7.74E-03

NM367
Dayrock 100

4.57E-07 7.06E-07 1.58E-06 9.43E-06 5.36E-06 8.28E-06 1.85E-05 1.11E-04 9.73E-05 1.50E-04 3.36E-04 2.01E-03

NM369
Silver Star

3.30E-07 5.10E-07 1.14E-06 6.81E-06 8.25E-07 1.28E-06 2.85E-06 1.70E-05 3.60E-04 5.56E-04 1.24E-03 7.43E-03

NM370
Duluth

4.19E-07 6.47E-07 1.45E-06 8.65E-06 1.15E-06 1.78E-06 3.98E-06 2.38E-05 4.08E-05 6.31E-05 1.41E-04 8.43E-04

NM374
Success Tailings

1.79E-06 2.77E-06 6.20E-06 3.70E-05 2.68E-06 4.14E-06 9.25E-06 5.53E-05 1.28E-04 1.97E-04 4.40E-04 2.63E-03



Table F-4 Allocations for Discrete Sources at Pine Creek (URSG Target Site PC315)
Assigned Source Loadings  (lbs/day)

Total Recoverable Cadmium  Total Recoverable Lead Total Recoverable Zinc

Station ID 7Q10L 10th 

Percentile
50th 

Percentile
90th 

Percentile
7Q10L 10th 

Percentile
50th 

Percentile
90th 

Percentile
7Q10L 10th 

Percentile
50th 

Percentile
90th 

Percentile
PC329   North Amy 1.94E-03 3.07E-03 6.88E-03 4.07E-02 5.85E-03 9.25E-03 2.07E-02 1.22E-01 3.06E-01 4.84E-01 1.08E+00 6.41E+00

PC330    Amy 3.06E-06 4.84E-06 1.08E-05 6.41E-05 2.36E-06 3.74E-06 8.37E-06 4.95E-05 2.06E-03 3.27E-03 7.32E-03 4.32E-02
PC331

Liberal King
9.47E-07 1.50E-06 3.36E-06 1.98E-05 5.33E-06 8.44E-06 1.89E-05 1.12E-04 2.91E-04 4.60E-04 1.03E-03 6.10E-03

PC332    Lookout 4.93E-05 7.80E-05 1.75E-04 1.03E-03 2.49E-05 3.94E-05 8.82E-05 5.21E-04 1.98E-03 3.14E-03 7.03E-03 4.15E-02
PC333

Upper Lynch
6.70E-08 1.06E-07 2.38E-07 1.40E-06 1.20E-06 1.90E-06 4.27E-06 2.52E-05 7.39E-06 1.17E-05 2.62E-05 1.55E-04

PC334
Lynch/Nabob

6.65E-06 1.05E-05 2.36E-05 1.39E-04 8.16E-06 1.29E-05 2.89E-05 1.71E-04 4.27E-04 6.76E-04 1.51E-03 8.95E-03

PC335
Nevada-Stewart

5.83E-05 9.22E-05 2.07E-04 1.22E-03 7.95E-05 1.26E-04 2.82E-04 1.67E-03 5.27E-02 8.34E-02 1.87E-01 1.10E+00

PC336
Highland Surprise

4.55E-05 7.20E-05 1.61E-04 9.54E-04 7.82E-06 1.24E-05 2.77E-05 1.64E-04 2.71E-02 4.28E-02 9.59E-02 5.67E-01

PC375
Highland Surprise 

Waste Rock
1.17E-04 1.86E-04 4.16E-04 2.46E-03 1.44E-04 2.28E-04 5.11E-04 3.02E-03 7.55E-03 1.19E-02 2.67E-02 1.58E-01

PC337
Sidney (Red Cloud 

Creek Adit)
6.65E-05 1.05E-04 2.36E-04 1.39E-03 8.16E-05 1.29E-04 2.89E-04 1.71E-03 4.27E-03 6.76E-03 1.51E-02 8.95E-02

PC340
Upper Little Pittsburg

2.18E-06 3.45E-06 7.72E-06 4.56E-05 1.22E-05 1.94E-05 4.34E-05 2.57E-04 6.95E-04 1.10E-03 2.46E-03 1.46E-02

PC341
Lower Little Pittsburg

6.65E-05 1.05E-04 2.36E-04 1.39E-03 6.31E-06 9.98E-06 2.24E-05 1.32E-04 4.27E-03 6.76E-03 1.51E-02 8.95E-02

PC343
Nabob 1300 Level

7.42E-04 1.17E-03 2.63E-03 1.55E-02 1.68E-05 2.67E-05 5.97E-05 3.53E-04 4.77E-02 7.55E-02 1.69E-01 9.99E-01

PC344    Big It 3.55E-08 5.62E-08 1.26E-07 7.44E-07 1.50E-06 2.38E-06 5.32E-06 3.15E-05 2.45E-05 3.88E-05 8.70E-05 5.14E-04
PC348

Upper Constitution
8.47E-05 1.34E-04 3.00E-04 1.78E-03 4.09E-04 6.48E-04 1.45E-03 8.57E-03 1.99E-02 3.14E-02 7.04E-02 4.16E-01

PC351
Marmion Tunnel

8.95E-06 1.42E-05 3.17E-05 1.87E-04 5.41E-05 8.56E-05 1.92E-04 1.13E-03 4.22E-03 6.67E-03 1.49E-02 8.83E-02

PC352    Seep 
Below Nevada 

Stewart
1.14E-05 1.80E-05 4.04E-05 2.39E-04 4.31E-06 6.82E-06 1.53E-05 9.03E-05 1.99E-03 3.15E-03 7.06E-03 4.18E-02

PC 400    Adit 
Upstream of Little 

Pittsburg
4.67E-06 7.40E-06 1.66E-05 9.79E-05 5.74E-06 9.08E-06 2.03E-05 1.20E-04 3.00E-04 4.75E-04 1.06E-03 6.29E-03



Table F-5 Allocations for Discrete Sources at SFCDR @ Pinehurst (URSG Target Site SF271)
Assigned Source Loadings  (lbs/day)

Total Recoverable Cadmium  Total Recoverable Lead Total Recoverable Zinc

Station ID 7Q10L 10th 

Percentile
50th 

Percentile
90th 

Percentile
7Q10L 10th 

Percentile
50th 

Percentile
90th 

Percentile
7Q10L 10th 

Percentile
50th 

Percentile
90th 

Percentile
SF382 

Silver Dollar
6.38E-06 1.46E-05 5.16E-05 1.68E-04 1.91E-05 4.35E-05 1.54E-04 5.03E-04 4.54E-04 1.04E-03 3.67E-03 1.20E-02

SF393 
Western Union (Lower 

Adit)
8.81E-08 2.01E-07 7.13E-07 2.33E-06 1.27E-06 2.90E-06 1.03E-05 3.35E-05 1.64E-05 3.75E-05 1.33E-04 4.33E-04

SF3 
Central Tmt Plant

2.12E-03 4.85E-03 1.72E-02 5.60E-02 6.34E-03 1.45E-02 5.13E-02 1.67E-01 1.51E-01 3.45E-01 1.22E+00 3.98E+00

SF620    
Page STP

1.65E-03 3.76E-03 1.33E-02 4.35E-02 4.92E-03 1.12E-02 3.98E-02 1.30E-01 1.17E-01 2.67E-01 9.47E-01 3.09E+00

SF383    
St. Joe

1.12E-06 2.56E-06 9.07E-06 2.96E-05 7.09E-07 1.62E-06 5.74E-06 1.87E-05 2.12E-04 4.83E-04 1.71E-03 5.59E-03

SF384 
Coeur d’Alene

 (Mineral Point)
6.68E-08 1.52E-07 5.40E-07 1.76E-06 6.76E-07 1.54E-06 5.46E-06 1.78E-05 1.79E-05 4.08E-05 1.44E-04 4.71E-04

SF385
Unnamed Adit

9.35E-09 2.13E-08 7.56E-08 2.47E-07 1.95E-07 4.46E-07 1.58E-06 5.15E-06 5.42E-06 1.24E-05 4.38E-05 1.43E-04

SF392
Rainbow

9.35E-08 2.13E-07 7.56E-07 2.47E-06 2.06E-06 4.70E-06 1.66E-05 5.43E-05 4.53E-05 1.04E-04 3.67E-04 1.20E-03

SF600
Caladay

8.94E-05 2.04E-04 7.23E-04 2.36E-03 2.67E-04 6.09E-04 2.16E-03 7.04E-03 6.35E-03 1.45E-02 5.14E-02 1.68E-01

SF602
Galena

5.53E-04 1.26E-03 4.48E-03 1.46E-02 1.65E-03 3.77E-03 1.34E-02 4.36E-02 3.13E-02 7.15E-02 2.53E-01 8.27E-01

SF623 
Smelterville STP

1.79E-04 4.09E-04 1.45E-03 4.73E-03 5.35E-04 1.22E-03 4.33E-03 1.41E-02 1.27E-02 2.91E-02 1.03E-01 3.36E-01

SF624
Sunshine 001

1.33E-03 3.03E-03 1.07E-02 3.50E-02 3.97E-03 9.05E-03 3.21E-02 1.05E-01 9.44E-02 2.15E-01 7.63E-01 2.49E+00

SF626
Sunshine 003

2.55E-05 5.83E-05 2.07E-04 6.74E-04 7.63E-05 1.74E-04 6.17E-04 2.01E-03 5.25E-04 1.20E-03 4.24E-03 1.38E-02

Sunshine 002 2.98E-05 6.80E-05 2.41E-04 7.86E-04 8.90E-05 2.03E-04 7.20E-04 2.35E-03 2.12E-03 4.83E-03 1.71E-02 5.59E-02
Coeur (new) 5.03E-04 1.15E-03 4.07E-03 1.33E-02 1.50E-03 3.43E-03 1.22E-02 3.96E-02 3.57E-02 8.16E-02 2.89E-01 9.43E-01



APPENDIX G:  REVISED LOADINGS FOR SOURCES BELOW INITIAL WLAs



TABLE G-1   REVISED LOADINGS FOR SOURCES WITH ACTUAL CONCENTRATION BELOW ALLOCATION LIMITSG-1 REVISED LOADINGS FOR SOURCES WITH ACTUAL CONCENTRATION BELOW ALLOCATION LIMITS
DISSOLVED CADMIUM

50th Percentile 7Q10L 10th Percentile 90th Percentile

Site ID
Avg Flow

(cfs)

Avg 
Conc
(ug/L)

Actual 
Loading
(lbs/dy)

Calculated 
Loading 
(lbs/dy)

Ratio 
Actual/ 

Assigned

Actual 
Loading
(lbs/dy)

Calculated 
Loading 
(lbs/dy)

Actual 
Loading
(lbs/dy)

Calculated 
Loading 
(lbs/dy)

Actual 
Loading
(lbs/dy)

Calculated 
Loading 
(lbs/dy)

CC 373 0.0080 0.040 1.73E-06 1.53E-05 0.11 4.81E-07 4.27E-06 7.56E-07 6.71E-06 1.02E-05 9.01E-05
NM 360 0.0400 0.049 1.05E-05 7.07E-05 0.15 3.03E-06 2.05E-05 4.69E-06 3.16E-05 6.26E-05 4.23E-04
NM 367 0.0068 0.043 1.58E-06 1.20E-05 0.13 4.57E-07 3.48E-06 7.06E-07 5.38E-06 9.43E-06 7.18E-05
NM 369 0.0096 0.022 1.14E-06 1.70E-05 0.07 3.30E-07 4.91E-06 5.10E-07 7.60E-06 6.81E-06 1.01E-04
NM 370 0.0110 0.040 2.38E-06 1.95E-05 0.12 6.88E-07 5.63E-06 1.06E-06 8.70E-06 1.42E-05 1.16E-04
PC 329 0.3220 2.720 4.73E-03 1.26E-02 0.37 1.33E-03 3.57E-03 2.11E-03 5.64E-03 2.80E-02 7.47E-02
PC 330 0.0050 0.365 9.86E-06 1.96E-04 0.05 2.78E-06 5.54E-05 4.40E-06 8.76E-05 5.83E-05 1.16E-03
PC 331 0.0050 0.113 3.05E-06 1.96E-04 0.02 8.61E-07 5.54E-05 1.36E-06 8.76E-05 1.80E-05 1.16E-03
PC 332 0.0270 1.090 1.59E-04 1.06E-03 0.15 4.48E-05 2.99E-04 7.09E-05 4.73E-04 9.39E-04 6.26E-03
PC 333 0.0010 0.040 2.16E-07 3.92E-05 0.006 6.09E-08 1.11E-05 9.64E-08 1.75E-05 1.28E-06 2.32E-04
PC 335 0.0910 0.470 2.31E-04 3.57E-03 0.06 6.52E-05 1.01E-03 1.03E-04 1.59E-03 1.37E-03 2.11E-02
PC 336 0.0380 0.715 1.47E-04 1.49E-03 0.10 4.14E-05 4.21E-04 6.55E-05 6.66E-04 8.67E-04 8.81E-03
PC 340 0.0020 0.650 7.02E-06 7.85E-05 0.09 1.98E-06 2.21E-05 3.13E-06 3.50E-05 4.15E-05 4.64E-04
PC 344 0.0011 0.020 1.14E-07 4.16E-05 0.003 3.23E-08 1.17E-05 5.11E-08 1.86E-05 6.77E-07 2.46E-04
PC 348 0.0790 0.640 2.73E-04 3.10E-03 0.09 7.70E-05 8.75E-04 1.22E-04 1.38E-03 1.61E-03 1.83E-02
PC 351 0.0089 0.600 2.88E-05 3.49E-04 0.08 8.14E-06 9.85E-05 1.29E-05 1.56E-04 1.70E-04 2.06E-03
PC 352 0.0028 2.430 3.67E-05 1.10E-04 0.33 1.04E-05 3.10E-05 1.64E-05 4.91E-05 2.17E-04 6.49E-04
SF 338 2.0000 0.100 1.08E-03 5.22E-03 0.21 3.06E-04 1.48E-03 4.85E-04 2.34E-03 6.44E-03 3.11E-02
SF 382 0.0150 0.060 4.86E-06 5.76E-05 0.08 7.92E-05 9.39E-04 1.25E-04 1.49E-03 1.66E-03 1.97E-02
SF 383 0.0070 0.240 9.07E-06 2.69E-05 0.34 2.00E-06 5.93E-06 2.40E-06 7.11E-06 3.19E-05 9.45E-05
SF 384 0.0050 0.020 5.40E-07 1.92E-05 0.03 1.19E-07 4.23E-06 1.43E-07 5.08E-06 1.90E-06 6.75E-05
SF 385 0.0007 0.020 7.56E-08 2.69E-06 0.03 1.67E-08 5.93E-07 2.00E-08 7.11E-07 2.66E-07 9.45E-06
SF 386 0.0003 0.130 2.11E-07 7.82E-07 0.27 5.97E-08 2.22E-07 9.46E-08 3.51E-07 1.26E-06 4.66E-06
SF 389 0.0110 0.038 2.26E-06 2.87E-05 0.08 6.40E-07 8.14E-06 1.01E-06 1.29E-05 1.35E-05 1.71E-04
SF 390 0.0110 0.020 1.19E-06 2.87E-05 0.04 3.37E-07 8.14E-06 5.33E-07 1.29E-05 7.08E-06 1.71E-04
SF 392 0.0110 0.020 1.19E-06 4.23E-05 0.03 2.62E-07 9.32E-06 3.14E-07 1.12E-05 4.17E-06 1.49E-04
SF 393 0.0010 0.132 7.13E-07 3.84E-06 0.19 1.57E-07 8.47E-07 1.88E-07 1.02E-06 2.50E-06 1.35E-05
SF 395 0.0300 0.060 9.72E-06 7.82E-05 0.12 2.76E-06 2.22E-05 4.36E-06 3.51E-05 5.79E-05 4.66E-04
SF 396 0.0800 0.031 1.32E-05 2.09E-04 0.06 3.74E-06 5.92E-05 5.92E-06 9.37E-05 7.85E-05 1.24E-03



TABLE G-2  REVISED LOADINGS FOR SOURCES WITH ACTUAL CONCENTRATION BELOW ALLOCATION LIMITS
DISSOLVED LEAD

50th Percentile 7Q10L 10th Percentile 90th Percentile

Site ID
Avg Flow

(cfs)
Avg Conc

(ug/L)

Actual 
Loading
(lb/dy)

Calculated 
Loading
(lb/dy)

Ratio 
Actual/ 

Assigned

Actual 
Loading
(lb/dy)

Calculated 
Loading
(lb/dy)

Actual 
Loading
(lb/dy)

Calculated 
Loading
(lb/dy)

Actual 
Loading
(lb/dy)

Calculated 
Loading
(lb/dy)

CC 354 0.720 0.200 7.78E-04 1.93E-03 0.40 2.16E-04 5.36E-04 3.40E-04 8.43E-04 4.57E-03 1.13E-02
NM 360 0.040 0.125 2.70E-05 9.88E-05 0.27 7.82E-06 2.86E-05 1.21E-05 4.42E-05 1.61E-04 5.90E-04
NM 369 0.010 0.050 2.59E-06 2.37E-05 0.11 7.50E-07 6.86E-06 1.16E-06 1.06E-05 1.55E-05 1.42E-04
NM 370 0.011 0.100 5.94E-06 2.72E-05 0.22 1.72E-06 7.86E-06 2.66E-06 1.21E-05 3.55E-05 1.62E-04
PC 330 0.005 0.310 8.37E-06 2.74E-04 0.03 2.36E-06 7.73E-05 3.74E-06 1.22E-04 4.95E-05 1.62E-03
PC 331 0.005 0.700 1.89E-05 2.74E-04 0.07 5.33E-06 7.73E-05 8.44E-06 1.22E-04 1.12E-04 1.62E-03
PC 332 0.027 0.605 8.82E-05 1.48E-03 0.06 2.49E-05 4.17E-04 3.94E-05 6.60E-04 5.21E-04 8.74E-03
PC 333 0.001 0.790 4.27E-06 5.48E-05 0.08 1.20E-06 1.55E-05 1.90E-06 2.45E-05 2.52E-05 3.24E-04
PC 335 0.091 0.705 3.46E-04 4.99E-03 0.07 9.77E-05 1.41E-03 1.55E-04 2.23E-03 2.05E-03 2.95E-02
PC 336 0.038 0.135 2.77E-05 2.08E-03 0.01 7.82E-06 5.87E-04 1.24E-05 9.29E-04 1.64E-04 1.23E-02
PC 340 0.002 4.020 4.34E-05 1.10E-04 0.40 1.22E-05 3.09E-05 1.94E-05 4.89E-05 2.57E-04 6.48E-04
PC 341 0.006 0.690 2.24E-05 3.29E-04 0.07 6.31E-06 9.27E-05 9.98E-06 1.47E-04 1.32E-04 1.94E-03
PC 343 0.066 0.165 5.88E-05 3.62E-03 0.02 1.66E-05 1.02E-03 2.63E-05 1.61E-03 3.48E-04 2.14E-02
PC 344 0.001 0.930 5.32E-06 5.81E-05 0.09 1.50E-06 1.64E-05 2.38E-06 2.59E-05 3.15E-05 3.43E-04
PC 348 0.079 3.400 1.45E-03 4.33E-03 0.34 4.09E-04 1.22E-03 6.48E-04 1.93E-03 8.57E-03 2.56E-02
PC 351 0.009 3.990 1.92E-04 4.88E-04 0.39 5.41E-05 1.38E-04 8.56E-05 2.18E-04 1.13E-03 2.88E-03
PC 352 0.003 1.010 1.53E-05 1.53E-04 0.10 4.31E-06 4.33E-05 6.82E-06 6.85E-05 9.03E-05 9.07E-04
SF 338 2.00 0.500 5.40E-03 7.28E-03 0.74 1.53E-03 2.07E-03 2.42E-03 3.27E-03 3.22E-02 4.34E-02
SF 346 0.011 0.200 1.20E-05 4.04E-05 0.30 3.40E-06 1.15E-05 5.38E-06 1.81E-05 7.14E-05 2.41E-04
SF 382 0.015 0.345 2.79E-05 8.05E-05 0.35 4.56E-04 1.31E-03 7.21E-04 2.08E-03 9.57E-03 2.76E-02
SF 383 0.007 0.069 2.61E-06 3.75E-05 0.07 5.75E-07 8.28E-06 6.89E-07 9.92E-06 9.16E-06 1.32E-04
SF 384 0.005 0.092 2.48E-06 2.68E-05 0.09 5.48E-07 5.91E-06 6.56E-07 7.09E-06 8.73E-06 9.42E-05
SF 385 0.001 0.190 7.18E-07 3.75E-06 0.19 1.58E-07 8.28E-07 1.90E-07 9.92E-07 2.52E-06 1.32E-05
SF 386 0.000 0.210 3.40E-07 1.09E-06 0.31 9.65E-08 3.10E-07 1.53E-07 4.90E-07 2.03E-06 6.51E-06
SF 389 0.011 0.190 1.13E-05 4.00E-05 0.28 3.20E-06 1.14E-05 5.07E-06 1.80E-05 6.73E-05 2.39E-04
SF 390 0.011 0.062 3.68E-06 4.00E-05 0.09 1.04E-06 1.14E-05 1.65E-06 1.80E-05 2.19E-05 2.39E-04
SF 392 0.011 0.200 1.19E-05 5.90E-05 0.20 2.62E-06 1.30E-05 3.14E-06 1.56E-05 4.17E-05 2.07E-04
SF 396 0.080 0.190 8.21E-05 2.91E-04 0.28 2.33E-05 8.26E-05 3.69E-05 1.31E-04 4.89E-04 1.74E-03



TABLE G-3  REVISED LOADINGS FOR SOURCES WITH ACTUAL CONCENTRATION BELOW ALLOCATION LIMITS
DISSOLVED ZINC

50th Percentile 7Q10L 10th Percentile 90th Percentile

Site ID
Avg Flow

(cfs)
Avg Conc

(ug/L)

Actual 
Loading
(lbs/dy)

Calculated 
Loading
(lb/dy)

Ratio 
Actual/ 

Assigned

Actual 
Loading
(lbs/dy)

Calculated 
Loading
(lb/dy)

Actual 
Loading
(lbs/dy)

Calculated 
Loading
(lb/dy)

Actual 
Loading
(lbs/dy)

Calculated 
Loading
(lb/dy)

CC 373 0.008 7.08 3.06E-04 1.12E-03 0.27 8.51E-05 3.12E-04 1.34E-04 4.91E-04 1.80E-03 6.59E-03
NM 360 0.040 16.4 3.54E-03 5.17E-03 0.69 1.03E-03 1.50E-03 1.58E-03 2.31E-03 2.12E-02 3.09E-02
NM 367 0.007 9.15 3.36E-04 8.79E-04 0.38 9.73E-05 2.54E-04 1.50E-04 3.93E-04 2.01E-03 5.25E-03
NM 370 0.011 3.9 2.32E-04 1.42E-03 0.16 6.71E-05 4.12E-04 1.04E-04 6.36E-04 1.38E-03 8.49E-03
PC 330 0.005 271 7.32E-03 1.43E-02 0.51 2.06E-03 4.05E-03 3.27E-03 6.40E-03 4.32E-02 8.48E-02
PC 331 0.005 38.2 1.03E-03 1.43E-02 0.07 2.91E-04 4.05E-03 4.60E-04 6.40E-03 6.10E-03 8.48E-02
PC 332 0.027 48.2 7.03E-03 7.74E-02 0.09 1.98E-03 2.19E-02 3.14E-03 3.46E-02 4.15E-02 4.58E-01
PC 333 0.001 4.85 2.62E-05 2.87E-03 0.01 7.39E-06 8.09E-04 1.17E-05 1.28E-03 1.55E-04 1.70E-02
PC 340 0.002 228 2.46E-03 5.74E-03 0.43 6.95E-04 1.62E-03 1.10E-03 2.56E-03 1.46E-02 3.39E-02
PC 344 0.001 15.2 8.70E-05 3.04E-03 0.03 2.45E-05 8.58E-04 3.88E-05 1.36E-03 5.14E-04 1.80E-02
PC 348 0.079 165 7.04E-02 2.27E-01 0.31 1.99E-02 6.39E-02 3.14E-02 1.01E-01 4.16E-01 1.34E+00
PC 351 0.009 311 1.49E-02 2.55E-02 0.59 4.22E-03 7.20E-03 6.67E-03 1.14E-02 8.83E-02 1.51E-01
SF 338 2.00 9.9 1.07E-01 3.81E-01 0.28 3.03E-02 1.08E-01 4.80E-02 1.71E-01 6.37E-01 2.27E+00
SF 382 0.015 7.3 5.91E-04 4.21E-03 0.14 9.64E-03 6.87E-02 1.53E-02 1.09E-01 2.02E-01 1.44E+00
SF 339 0.056 10.0 3.05E-03 1.08E-02 0.28 8.64E-04 3.05E-03 1.37E-03 4.83E-03 1.81E-02 6.41E-02
SF 384 0.005 5.35 1.44E-04 1.40E-03 0.10 3.18E-05 3.10E-04 3.82E-05 3.71E-04 5.08E-04 4.93E-03
SF 385 0.001 11.6 4.38E-05 1.97E-04 0.22 9.67E-06 4.33E-05 1.16E-05 5.19E-05 1.54E-04 6.91E-04
SF 386 0.0003 16.8 2.72E-05 5.72E-05 0.48 7.72E-06 1.62E-05 1.22E-05 2.57E-05 1.62E-04 3.41E-04
SF 389 0.011 7.2 4.28E-04 2.10E-03 0.20 1.21E-04 5.95E-04 1.92E-04 9.41E-04 2.55E-03 1.25E-02
SF 390 0.011 1.2 7.13E-05 2.10E-03 0.03 2.02E-05 5.95E-04 3.20E-05 9.41E-04 4.25E-04 1.25E-02
SF 392 0.011 9.7 5.76E-04 3.09E-03 0.19 1.27E-04 6.81E-04 1.52E-04 8.16E-04 2.02E-03 1.09E-02
SF 393 0.001 24.6 1.33E-04 2.81E-04 0.47 2.93E-05 6.19E-05 3.51E-05 7.42E-05 4.67E-04 9.87E-04
SF 395 0.03 5.86 9.49E-04 5.72E-03 0.17 2.69E-04 1.62E-03 4.26E-04 2.57E-03 5.66E-03 3.41E-02
SF 396 0.08 5.87 2.54E-03 1.52E-02 0.17 7.19E-04 4.33E-03 1.14E-03 6.85E-03 1.51E-02 9.09E-02
SF 600 0.21 47.0 5.33E-02 5.90E-02 0.90 1.17E-02 1.30E-02 1.41E-02 1.56E-02 1.87E-01 2.07E-01
SF 602 1.30 36.1 2.53E-01 3.65E-01 0.69 5.59E-02 8.05E-02 6.69E-02 9.65E-02 8.90E-01 1.28E+00



APPENDIX H:  FINAL DISCRETE SOURCE LOADINGS BY TARGET SITE



Table H-1: Final Allocations for Discrete Sources at SFCDR above Wallace (URSG Target Site SF228)
Assigned Source Loadings (lbs/day)

Total Recoverable Cadmium 1 Total Recoverable Lead 2 Total Recoverable Zinc 1

Station ID 7Q10L 10th 

Percentile
50th 

Percentile
90th 

Percentile
7Q10L 10th 

Percentile
50th 

Percentile
90th 

Percentile
7Q10L 10th 

Percentile
50th 

Percentile
90th 

Percentile
SF607

Lucky Friday 
Outfall 001

9.39E-04 1.49E-03 3.31E-03 1.97E-02 1.71E-03 2.70E-03 6.01E-03 3.58E-02 6.87E-02 1.09E-01 2.42E-01 1.44E+00

SF609
Lucky Friday 
Outfall 003

6.29E-04 9.95E-04 2.22E-03 1.32E-02 1.14E-03 1.81E-03 4.02E-03 2.40E-02 4.60E-02 7.27E-02 1.62E-01 9.66E-01

SF328 
Star/Morning 
Waste Rock

1.18E-03 1.86E-03 4.15E-03 2.47E-02 2.13E-03 3.38E-03 7.53E-03 4.48E-02 8.60E-02 1.36E-01 3.03E-01 1.81E+00

SF 396
Square Deal

3.74E-06 5.92E-06 1.32E-05 7.85E-05 3.03E-05 4.79E-05 1.07E-04 6.36E-04 7.19E-04 1.14E-03 2.54E-03 1.51E-02

SF395    
Golconda

2.76E-06 4.36E-06 9.72E-06 5.79E-05 4.03E-05 6.38E-05 1.42E-04 8.46E-04 2.69E-04 4.26E-04 9.49E-04 5.66E-03

 SF627
Mullan STP

3.06E-04 4.84E-04 1.08E-03 6.42E-03 5.54E-04 8.78E-04 1.95E-03 1.16E-02 2.23E-02 3.53E-02 7.87E-02 4.69E-01

SF338
Snowstorm #3

3.06E-04 4.85E-04 1.08E-03 6.44E-03 1.99E-03 3.15E-03 7.02E-03 4.18E-02 3.03E-02 4.80E-02 1.07E-01 6.37E-01

SF339
Copper King

4.17E-05 6.60E-05 1.47E-04 8.76E-04 7.57E-05 1.20E-04 2.67E-04 1.59E-03 8.64E-04 1.37E-03 3.05E-03 1.81E-02

SF345  
Morning #4

1.12E-05 1.78E-05 3.96E-05 2.36E-04 2.04E-05 3.23E-05 7.19E-05 4.29E-04 8.22E-04 1.30E-03 2.90E-03 1.73E-02

SF346 
 Morning #5

8.21E-06 1.30E-05 2.89E-05 1.72E-04 4.42E-06 7.00E-06 1.56E-05 9.29E-05 6.00E-04 9.50E-04 2.12E-03 1.26E-02

SF347
Star 1200 Level

5.14E-04 8.14E-04 1.81E-03 1.08E-02 9.33E-04 1.48E-03 3.29E-03 1.96E-02 3.76E-02 5.95E-02 1.32E-01 7.89E-01

SF349   
Grouse

1.35E-03 2.13E-03 4.75E-03 2.83E-02 2.44E-03 3.87E-03 8.61E-03 5.13E-02 9.84E-02 1.56E-01 3.47E-01 2.07E+00

SF386
Adit in Beacon 

Light Area
5.97E-08 9.46E-08 2.11E-07 1.26E-06 1.25E-07 1.99E-07 4.42E-07 2.64E-06 7.72E-06 1.22E-05 2.72E-05 1.62E-04

SF389
Unnamed Adit 

Deadman Gulch
6.40E-07 1.01E-06 2.26E-06 1.35E-05 4.16E-06 6.59E-06 1.47E-05 8.74E-05 1.21E-04 1.92E-04 4.28E-04 2.55E-03

SF390
Reindeer Queen

3.37E-07 5.33E-07 1.19E-06 7.08E-06 1.36E-06 2.15E-06 4.79E-06 2.85E-05 2.02E-05 3.20E-05 7.13E-05 4.25E-04

1 Total recoverable allocations are equal to dissolved allocations because calculated translators are equal to 1.0
2 Total recoverable allocations are based on calculated translators



Table H-2: Final Allocations for Discrete Sources at Canyon Creek (URSG Target Site CC288)
Assigned Source Loadings (lbs/day)

Total Recoverable Cadmium 1 Total Recoverable Lead 2 Total Recoverable Zinc 1

Station ID 7Q10L 10th 

Percentile
50th 

Percentile
90th 

Percentile
7Q10L 10th 

Percentile
50th 

Percentile
90th 

Percentile
7Q10L 10th 

Percentile
50th 

Percentile
90th 

Percentile
CC817

Star (Hecla) Adit at Burke
3.65E-05 5.74E-05 1.31E-04 7.71E-04 5.60E-05 8.81E-05 2.01E-04 1.18E-03 2.67E-03 4.19E-03 9.59E-03 5.63E-02

CC355
Gem #3

1.39E-04 2.18E-04 4.99E-04 2.93E-03 2.13E-04 3.35E-04 7.66E-04 4.50E-03 1.01E-02 1.59E-02 3.64E-02 2.14E-01

CC816 
Star/Phoenix Tailings

Outfall 001
1.25E-03 1.96E-03 4.49E-03 2.64E-02 1.92E-03 3.01E-03 6.89E-03 4.05E-02 9.12E-02 1.44E-01 3.28E-01 1.93E+00

CC357 
Woodland Park Seep

2.02E-06 3.17E-06 7.25E-06 4.26E-05 3.11E-06 4.90E-06 1.12E-05 6.57E-05 1.48E-04 2.33E-04 5.33E-04 3.13E-03

CC372
Tamarack #7

8.48E-04 1.33E-03 3.05E-03 1.79E-02 1.30E-03 2.05E-03 4.68E-03 2.75E-02 6.20E-02 9.75E-02 2.23E-01 1.31E+00

CC353
Hercules #5

9.10E-04 1.43E-03 3.27E-03 1.92E-02 1.40E-03 2.20E-03 5.03E-03 2.95E-02 6.66E-02 1.05E-01 2.39E-01 1.41E+00

CC371
Blackbear Fraction

6.21E-04 9.77E-04 2.23E-03 1.31E-02 9.54E-04 1.50E-03 3.43E-03 2.02E-02 4.54E-02 7.14E-02 1.63E-01 9.59E-01

CC373
Anchor

4.81E-07 7.56E-07 1.73E-06 1.02E-05 6.55E-06 1.03E-05 2.36E-05 1.38E-04 8.51E-05 1.34E-04 3.06E-04 1.80E-03

CC354
Hidden Treasure

3.84E-04 6.04E-04 1.38E-03 8.11E-03 2.38E-04 3.74E-04 8.55E-04 5.03E-03 2.81E-02 4.42E-02 1.01E-01 5.93E-01

1 Total recoverable allocations are equal to dissolved allocations because calculated translators are equal to 1.0
2 Total recoverable allocations are based on calculated translators



Table H-3: Final Allocations for Discrete Sources at Ninemile Creek (URSG Target Site NM305)
Assigned Source Loadings (lbs/day)

Total Recoverable Cadmium 1 Total Recoverable Lead 2 Total Recoverable Zinc 1

Station ID 7Q10L 10th 

Percentile
50th 

Percentile
90th 

Percentile
7Q10L 10th 

Percentile
50th 

Percentile
90th 

Percentile
7Q10L 10th 

Percentile
50th 

Percentile
90th 

Percentile
NM360

Interstate-
Callahan (IC) #4

3.03E-06 4.69E-06 1.05E-05 6.26E-05 8.60E-06 1.33E-05 2.97E-05 1.77E-04 1.03E-03 1.58E-03 3.54E-03 2.12E-02

NM362
IC Waste Rock

9.16E-04 1.42E-03 3.17E-03 1.89E-02 1.41E-03 2.17E-03 4.86E-03 2.90E-02 6.70E-02 1.04E-01 2.31E-01 1.38E+00

NM363
IC Tailings Seep

2.05E-06 3.16E-06 7.07E-06 4.23E-05 3.14E-06 4.86E-06 1.09E-05 6.49E-05 1.50E-04 2.31E-04 5.17E-04 3.09E-03

NM361
Rex #2

1.02E-05 1.58E-05 3.54E-05 2.11E-04 1.57E-05 2.43E-05 5.43E-05 3.24E-04 7.48E-04 1.16E-03 2.59E-03 1.54E-02

NM364
Tamarack 400 

Level
4.10E-05 6.33E-05 1.41E-04 8.45E-04 6.29E-05 9.72E-05 2.17E-04 1.30E-03 2.99E-03 4.63E-03 1.03E-02 6.18E-02

NM366
Tamarack #5

1.54E-05 2.37E-05 5.31E-05 3.17E-04 2.36E-05 3.64E-05 8.15E-05 4.87E-04 1.12E-03 1.73E-03 3.88E-03 2.32E-02

NM368
Rex Tailings Seep

1.02E-05 1.58E-05 3.54E-05 2.11E-04 1.57E-05 2.43E-05 5.43E-05 3.24E-04 7.48E-04 1.16E-03 2.59E-03 1.54E-02

NM359
Success #3

5.12E-06 7.91E-06 1.77E-05 1.06E-04 7.86E-06 1.21E-05 2.72E-05 1.62E-04 3.74E-04 5.78E-04 1.29E-03 7.72E-03

NM367
Dayrock 100

4.57E-07 7.06E-07 1.58E-06 9.43E-06 5.35E-06 8.26E-06 1.85E-05 1.10E-04 9.73E-05 1.50E-04 3.36E-04 2.01E-03

NM369
Silver Star

3.30E-07 5.10E-07 1.14E-06 6.81E-06 8.25E-07 1.28E-06 2.85E-06 1.70E-05 3.59E-04 5.55E-04 1.24E-03 7.41E-03

NM370
Duluth

6.88E-07 1.06E-06 2.38E-06 1.42E-05 1.89E-06 2.92E-06 6.53E-06 3.90E-05 6.71E-05 1.04E-04 2.32E-04 1.38E-03

NM374 Success 
Tailings

1.74E-06 2.69E-06 6.01E-06 3.59E-05 2.67E-06 4.13E-06 9.23E-06 5.52E-05 1.27E-04 1.97E-04 4.40E-04 2.63E-03

1 Total recoverable allocations are equal to dissolved allocations because calculated translators are equal to 1.0
2 Total recoverable allocations are based on calculated translators



Table H-4: Final Allocations for Discrete Sources at Pine Creek (URSG Target Site PC315)
Assigned Source Loadings (lbs/day)

Total Recoverable Cadmium 1 Total Recoverable Lead 2 Total Recoverable Zinc 1

Station ID 7Q10L 10th 

Percentile
50th 

Percentile
90th 

Percentile
7Q10L 10th 

Percentile
50th 

Percentile
90th 

Percentile
7Q10L 10th 

Percentile
50th 

Percentile
90th 

Percentile
PC329   North Amy 1.33E-03 2.11E-03 4.73E-03 2.80E-02 4.98E-03 7.88E-03 1.76E-02 1.04E-01 2.61E-01 4.12E-01 9.24E-01 5.46E+00

PC330    Amy 2.78E-06 4.40E-06 9.86E-06 5.83E-05 2.36E-06 3.74E-06 8.37E-06 4.95E-05 2.06E-03 3.27E-03 7.32E-03 4.32E-02
PC331

Liberal King
8.61E-07 1.36E-06 3.05E-06 1.80E-05 5.33E-06 8.44E-06 1.89E-05 1.12E-04 2.91E-04 4.60E-04 1.03E-03 6.10E-03

PC332    Lookout 4.48E-05 7.09E-05 1.59E-04 9.39E-04 2.49E-05 3.94E-05 8.82E-05 5.21E-04 1.98E-03 3.14E-03 7.03E-03 4.15E-02
PC333

Upper Lynch
6.09E-08 9.64E-08 2.16E-07 1.28E-06 1.20E-06 1.90E-06 4.27E-06 2.52E-05 7.39E-06 1.17E-05 2.62E-05 1.55E-04

PC334
Lynch/Nabob

6.64E-06 1.05E-05 2.35E-05 1.39E-04 9.27E-06 1.47E-05 3.29E-05 1.94E-04 4.86E-04 7.68E-04 1.72E-03 1.02E-02

PC335
Nevada-Stewart

6.52E-05 1.03E-04 2.31E-04 1.37E-03 9.77E-05 1.55E-04 3.46E-04 2.05E-03 7.36E-02 1.17E-01 2.61E-01 1.54E+00

PC336
Highland Surprise

4.14E-05 6.55E-05 1.47E-04 8.67E-04 7.82E-06 1.24E-05 2.77E-05 1.64E-04 3.08E-02 4.87E-02 1.09E-01 6.44E-01

PC375
Highland Surprise 

Waste Rock
1.17E-04 1.86E-04 4.16E-04 2.46E-03 1.64E-04 2.59E-04 5.81E-04 3.43E-03 8.58E-03 1.36E-02 3.04E-02 1.80E-01

PC337
Sidney (Red Cloud 

Creek Adit)
6.64E-05 1.05E-04 2.35E-04 1.39E-03 9.27E-05 1.47E-04 3.29E-04 1.94E-03 4.86E-03 7.68E-03 1.72E-02 1.02E-01

PC340
Upper Little Pittsburg

1.98E-06 3.13E-06 7.02E-06 4.15E-05 1.22E-05 1.94E-05 4.34E-05 2.57E-04 6.95E-04 1.10E-03 2.46E-03 1.46E-02

PC341
Lower Little Pittsburg

6.64E-05 1.05E-04 2.35E-04 1.39E-03 6.31E-06 9.98E-06 2.24E-05 1.32E-04 4.86E-03 7.68E-03 1.72E-02 1.02E-01

PC343
Nabob 1300 Level

7.31E-04 1.16E-03 2.59E-03 1.53E-02 1.66E-05 2.63E-05 5.88E-05 3.48E-04 5.34E-02 8.45E-02 1.89E-01 1.12E+00

PC344    Big It 3.23E-08 5.11E-08 1.14E-07 6.77E-07 1.50E-06 2.38E-06 5.32E-06 3.15E-05 2.45E-05 3.88E-05 8.70E-05 5.14E-04
PC348

Upper Constitution
7.70E-05 1.22E-04 2.73E-04 1.61E-03 4.09E-04 6.48E-04 1.45E-03 8.57E-03 1.99E-02 3.14E-02 7.04E-02 4.16E-01

PC351
Marmion Tunnel

8.14E-06 1.29E-05 2.88E-05 1.70E-04 5.41E-05 8.56E-05 1.92E-04 1.13E-03 4.22E-03 6.67E-03 1.49E-02 8.83E-02

PC352    Seep 
Below Nevada 

Stewart
1.04E-05 1.64E-05 3.67E-05 2.17E-04 4.31E-06 6.82E-06 1.53E-05 9.03E-05 2.27E-03 3.59E-03 8.03E-03 4.75E-02

PC 400    Adit 
Upstream of Little 

Pittsburg
4.67E-06 7.39E-06 1.66E-05 9.79E-05 6.52E-06 1.03E-05 2.31E-05 1.37E-04 3.42E-04 5.40E-04 1.21E-03 7.15E-03

1 Total recoverable allocations are equal to dissolved allocations because calculated translators are equal to 1.0
2 Total recoverable allocations are based on calculated translators; the translator for Pine Creek  equals 1.0



Table H-5: Final Allocations for Discrete Sources at South Fork above Pinehurst (URSG Target Site SF271)
Assigned Source Loadings (lbs/day)

Total Recoverable Cadmium 1 Total Recoverable Lead 2 Total Recoverable Zinc 1

Station ID 7Q10L 10th 

Percentile
50th 

Percentile
90th 

Percentile
7Q10L 10th 

Percentile
50th 

Percentile
90th 

Percentile
7Q10L 10th 

Percentile
50th 

Percentile
90th 

Percentile
SF382 

Silver Dollar
7.92E-05 1.25E-04 4.86E-06 1.66E-03 1.00E-03 1.59E-03 6.15E-05 2.11E-02 9.64E-03 1.53E-02 5.91E-04 2.02E-01

SF393 
Western Union (Lower 

Adit)
1.57E-07 1.88E-07 7.13E-07 2.50E-06 2.60E-06 3.12E-06 1.18E-05 4.15E-05 2.93E-05 3.51E-05 1.33E-04 4.67E-04

SF3 
Central Tmt Plant

4.23E-03 5.06E-03 1.92E-02 6.74E-02 1.30E-02 1.56E-02 5.89E-02 2.07E-01 3.09E-01 3.70E-01 1.40E+00 4.92E+00

SF620    
Page STP

3.28E-03 3.93E-03 1.49E-02 5.22E-02 1.01E-02 1.21E-02 4.57E-02 1.60E-01 2.40E-01 2.87E-01 1.09E+00 3.82E+00

SF383    
St. Joe

2.00E-06 2.40E-06 9.07E-06 3.19E-05 1.26E-06 1.52E-06 5.74E-06 2.02E-05 4.33E-04 5.19E-04 1.97E-03 6.91E-03

SF384 
Coeur d’Alene

 (Mineral Point)
1.19E-07 1.43E-07 5.40E-07 1.90E-06 1.20E-06 1.44E-06 5.46E-06 1.92E-05 3.18E-05 3.82E-05 1.44E-04 5.08E-04

SF385
Unnamed Adit

1.67E-08 2.00E-08 7.56E-08 2.66E-07 3.48E-07 4.17E-07 1.58E-06 5.55E-06 9.67E-06 1.16E-05 4.38E-05 1.54E-04

SF392
Rainbow

2.62E-07 3.14E-07 1.19E-06 4.17E-06 5.76E-06 6.90E-06 2.61E-05 9.18E-05 1.27E-04 1.52E-04 5.76E-04 2.02E-03

SF600
Caladay 001

1.78E-04 2.13E-04 8.07E-04 2.84E-03 5.46E-04 6.55E-04 2.48E-03 8.71E-03 1.17E-02 1.41E-02 5.33E-02 1.87E-01

SF602
Coeur/Galena 001

1.10E-03 1.32E-03 4.99E-03 1.76E-02 3.38E-03 4.05E-03 1.53E-02 5.39E-02 5.59E-02 6.69E-02 2.53E-01 8.90E-01

SF623 
Smelterville STP

3.57E-04 4.27E-04 1.62E-03 5.68E-03 1.10E-03 1.31E-03 4.97E-03 1.75E-02 2.61E-02 3.12E-02 1.18E-01 4.15E-01

SF624
Sunshine 001

2.64E-03 3.17E-03 1.20E-02 4.21E-02 8.12E-03 9.73E-03 3.68E-02 1.29E-01 1.93E-01 2.31E-01 8.76E-01 3.08E+00

Coeur/Galena  002 1.00E-03 1.20E-03 4.54E-03 1.60E-02 3.07E-03 3.68E-03 1.39E-02 4.90E-02 7.32E-02 8.77E-02 3.32E-01 1.17E+00

1 Total recoverable allocations are equal to dissolved allocations because calculated translators are equal to 1.0
2 Total recoverable allocations are based on calculated translators


